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Sos LEVER and fulerum as an engineering principle 
—cast iron pipe as a long-lived material for under- 
ground mains—nothing has taken their place for centuries. 
Yet both have been highly developed in design and efficiency. 

If you demand proved long life and low maintenance 
cost that result from effective resistance to corrosion—as- 
sured safety margins for impact, beam load and crushing 
stresses—and permanently tight joints—then you willagree 
that nothing takes the place of cast iron pipe. Some ma- 
terials meet some of these requirements but only cast iron 


pipe meets them all. 


=: 


Look for the “O-Check”™ registered trade mark 


Cast iron pipe is made in diameters from 1! to 84 inches 
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THE STANDARD MATERIAL 
FOR UNDERGROUND MAINS 

















in installation of cast iron pipe at Balle 
the 


more fora water main that need not 
light of day again for a century. Ma: ities 
have original cast iron water mains 


vice that were laid more than 100 ve igo 





Among Our Writers 


R Warp for nearly 25 years has been engaged in 
‘ eering and construction in the West—prin- 
on large-diameter sewers, railroads in 
Since 1931 he has been 
wed on general designs, specifications, and 
struction for the Colorado River Aqueduct. 
eick W. Newton is a graduate of Union Col- 


ally . 
ka. and irrigation. 


7 in civil engineering and of New York Law 
<-hool. He started as construction engineer on 
railroad, water power, and Barge Canal work 


\frer 14 years in engineering, he entered the prac- 
- of law, specializing in work of contractors 

R er S. THOMAS was appointed to the Military 
\cademy from Tennessee in 1901. He served as 

tenant colonel and colonel in the National 
\rmy during the War. Returning to the Corps 
{ Engineers as major in 1919, he served variously 
\« district engineer at Mobile, Buffalo, and San 

Francisco, and as commander of the 3rd Engineer 
Regiment, and Department and Division Engineer 
Hawaii). He left the Islands for his present as- 

<ienment in March 1938. x 

. D. BaRNuart is a graduate of Cornell. From 

1917 to 1925 he held various engineering positions 
with the New York Central Railroad. Then, af- 
ter 8 years in private business, he was made super- 
vising engineer of the Florida Local Control 
Survey. Since 1935 he has been executive and 
technical supervisor of the Florida Mapping and 
Geodetic Survey. 2 

Ricwarp K. Have was graduated from Harvard in 
1902 and Massachusetts Institute of Technology 
in 1904. He served in the Army during the 

World War, and was appointed to his present 
position in 1919. General Hale is a member of 
the Massachusetts State Planning Board and of 
the U. S. Beach Erosion Board. 

Gueert A. YoUNGBERG has seen active service in 
the Philippines, Cuba, France, and -arious sta- 
tions in the United States. In 1926, after a four- 
year tour as U. S. District Engineer ,or Peninsu- 
iar Florida, he voluntarily retired to private 
practice, specializing in maritime engineering : 

BR. M. Duncan has been in engineering wort in 
Florida since 1911, except for the war years, when 
he served with the A.E.F. From 1923 to 1928 
he was city engineer of Miami; 1929 to 1933, state 
highway engineer; and later, consulting engineer 
to the state road department. He took up his 
present duties in 1937 

M. CrLarKson, after service with the Virginia 
Health Department on malaria control engi- 
neering, joined the Georgia Department of Public 
Health in 1923. In 1926 he became its chief 
sanitary engineer and is now its director of 
sanitary engineering 

Cuartes M. Uprnam, Enginee:-Director of the 
A» erican Road Builders’ Association, will soon 
complete his thirtieth year as a highway engineer 
He has served as chief engineer of the state high- 
way commissions of Delaware and North Caro- 
lina, and was employed for several years by the 
Massachusetts State Highway Commission 

Warren T. Wutre is a native of South Carolina, a 
1917 graduate of Clemson College, and served as 
an officer in the U. S. Army during the World War 
For the past 15 years he has been with the Sea 
board Air Line Railway in various capacities in 
development service—since 1927 as general indus 
tnal agent 

Lewts E. Stacey graduated from the Pennsylvania 
State Forest School in 1906 and was with the 
Pennsylvania Forest Service until 1927, when he 
became the first State Forester of South Carolina 
In 1931 he returned to Pennsylvania as Secretary 
of the Department of Forests and Waters. From 
1935 to 1938 he was with the U. S. Forest Service 

Donato S. Wattace was born in British South 
India, and is a 1920 graduate of Yale. After a 
year with the Erie Railroad he entered the employ 
of the U. S. Geological Survey, with which organi- 
zation he is still connected. He has been at 
Ocala, Fla., as district engineer since 1930. 

Db. B. SreinMan is internationally known as an 
authority on the design and construction of 
bridges. Following 10 years of college study, he 
spent 12 years in alternate teaching and practice. 
Then, in 1921, he commenced his practice as a 
consulting engineer, specializing in the design and 
construction of long-span bridges. His work has 
extended to five continents 
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“SMOOTH 
AS A 





T PAYS to figure the erection schedule which shows the 
| lowest overall cost of time, forms and cement. Con- 
tractors’ own figures in Lone Star’s new book, “Cutting 
Conerete Costs,” show net savings of 38¢ to $1.49 a cu. yd. 
of concrete on all types of concrete structures—simply by 
estimating each job with both Lone Star and “Incor’. In 
some cases, “Incor’s 24-hour service strength figures the 
lowest; on others, it’s Lone Star. But, either way, you get 
the advantage of easier-to-place concrete and good-looking 
finished work. Example: 

On dining room and kitchen extension at State College 
for Women, Milledgeville, Ga., “Incor’ showed the lowest- 


cost erection schedule. Concrete was placed Friday and 





Saturday; all forms were stripped Monday. “Smooth as a 
co-ed’s cheek,” said an observer, as forms came away, 
exposing a ceiling surface which needed only a coat of 


paint as a finish. 


Both Lone Star and ‘Incor™* give you a plus in work- 
ability; concrete works into place smoothly and easily, 
with less labor. Properly designed mixes, made with 
these cements, hang together without separation, retain 
their smooth working properties, place easier, and pro- 
duce clean, smooth finished concrete surfaces. Write for 
copy of illustrated book, “Cutting Concrete Costs.” Lone 
Star Cement Corporation, Room 2240, 342 Madison Ave., 


New York. 


*Reg. U.S. Pat. Off 


LONE STAR CEMENT CORPORATION 


MAKERS OF LONE STAR CEMENT..--‘INCOR’ 24-HOUR CEMENT 











N 0. 6 


aS a 


ay, 














Somet 


é 1 Series of 


hing to Think 
About 


Reflective Comments Sponsored by the 
Committee on Publications 











A Young Engineer 
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Takes Stock of His 
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BAUKNIGHT 


Junior, AMERICAN Society oF Civit ENGINEERS 
ASSISTANT ENGINEER, U. S. ENGINEER Orrice, PrrrsspurGu, Pa. 


ally speaking, is a reward which comes to individual 

capability, training, and initiative, augmented by 
opportunity, rather than from some predetermined plan. 
Our system of education for the engineering profession 
therefore must be generic in nature, ramified so that 
the young graduate will find himself with the proper 
foundation for any one of the various branches of the pro- 
fession into which chance, or less likely, choice may throw 
him. In consequence, the young graduate must start out 
at the bottom in his particular field, as an apprentice, and 
his first view of his professional future thus emanates 
from this comparatively lowly point. If imagination and 
hope are not virile, and if confidence in himself and his 
profession is not persistent, the future may appear to be 
on the same plane as the present, and in such instance, 
discouragement and failure are inevitable. 

After six short years of experience, I feel that many 
professional successes and failures are determined during 
the first few years after graduation—not successes or 
failures measured by pecuniary standards, as all may 
work side by side at first, but measured by innate honesty 
and confidence in oneself, in the incompleteness of our 
country and the attendant vast opportunities for service, 
and in the place that engineers will have in the future 
development of civilization. And it is believed that 
young engineers with adequate training and confi- 
dence in themselves can go far 


| N a democratic country such as ours, success, gener- 


Youth Profits from Experience.~A lack of self-confidence 
is, in my opinion, the block over which many capable 
young engineers stumble in the early years of their pro- 
fessional life, and which they never surmount. It is easy 
indeed, when assigned to some mean task for months or 
years, to become disheartened and feel that there is no 
hope of advancement, no opportunity for self-expression, 
and that one is in an inescapable rut. But one need only 
turn to the life stories and prophecies of some of the great 
engineers of our generation, or review the history of 
some successful associate or acquaintance. From these 
sources the young engineer receives assurance that, with 
time, experience, personal effort, and adaptation to the 
vicissitudes that life may bring, he can slowly round out 
and enhance his capabilities, and that with this growth 
will come advancement in responsibilities and opportu- 
nities for service and self-expression. 

Another common deterrent to advancement is the feeling 
that one is misfitted—that duties other than those at hand 
would be more satisfying. In this connection, the young 
engineer has been advised that he should not cling tena- 
ciously to some specific professional objective set up by him- 
self as a student, or at least early in life’s work, accepting 
employment not leading directly to this objective merely 
as a means of existence until the desired opportunity is 
available. He is counseled to apply himself assiduously 
to the allotted task, at the same time taking opportu- 
nity to observe the work of those 





toward grasping the vision and 
enthusiasm necessary for ultimate 
success through observation and 
study of the lives and prophecies 
of the great men of the profession 
with whom they come in contact 
in their work, through the pages 
of our professional publications, 
and through the Society. It has 
been truly said that, while youth 


It is particularly 


faced by a beginner u 





Committee on Publications to present 
herewith a brief paper by one of the 
Juniors of the Society, in which some 
of the basic problems and difficulties 


noted and discussed. Its sound and | 
constructive viewpoint should be of | that could not have been fore- 
value to the younger members; ul is also 


| about him, and to keep abreast of 
the times by study and analysis. 
To see the wisdom of such advice 
one need only turn to biogra- 
phies of some of the great men of 
| engineering. Their experiences 
1 the profession are | have been varied; their careers 
have been changed by vicissitudes 


gratifying to the 


seen when life’s work was begun; 





is important to the profession reassuring to those older members who | and the final magnificent services 
and the Society, the profession | look to the new generation to carry for- | they rendered, have, in many 
and the Society are more impor- | ward professional standards and ideals. cases, been quite different from 
tant to youth. a : P — ale those indicated by work early in 





375 











256 Civit ENGINEERING for June 1938 


J / 


their professional life. Advice, logically sound, and 
borne out by experience, must be worthy of acceptance 
and application. Many times fellow employees assert 
that they are just holding their jobs to tide them over 
until work “in their line’’ opens up. And many times 
these same men, with possible profound inherent capa- 
bilities, stick on year after year, making no effort to push 
forward. They are waiting for an opportunity that may 
never come, and, in the interim, are passing up far more 
promising ones which they are too blind to recognize. 

What of the Future?>~We young engineers have been 
told at times, particularly by those who would disparage 
the position of the engineer, that our country is complete, 
that new frontiers for development are a thing of the past, 
and that a period of adjustment lies ahead during which 
the engineer will have the task of executing the policies of 
others. This tends to discouragement. We do not 
crave honors and power, but we do want, when our per- 
spectives have been adjusted and our actions guided and 
tempered by experience, to find the roads to new fields of 
endeavor still open, and to have a part in planning as well 
as executing the policies that are to guide this modern 
world ever forward. On this score imaginations and 
hopes are fired by those who are many years our profes- 
sional seniors. These men, as they draw near the end of 
the way, presage ever-widening horizons for the engineer 
of tomorrow—for the young engineer of today. They en- 
vision the engineer as more articulate in the councils of 
men, and the profession as being called upon in increas- 
ing degree to design public policy and programs as well 
as public works. We are told that more time and energy 
must be devoted to the study of economic, social, and 
governmental problems, and that, with the methods and 
viewpoints of the engineer being applied to wider and 
wider fields, there is opportunity in the future for the en- 
gineer to exert even greater influence on the progress of 
civilization and the general well-being of man. 

Federation Versus Individualism.~ Here again we find 
something trustworthy, something tangible, upon which 
to build. The young individual with the true profes- 
sional viewpoint is given renewed vigor in resisting the 
insidious influences of the resignationists in our ranks, 
who, losing all vision of the future and all appreciation of 
the great value to themselves and the profession of cooper- 
ation between planner and executer, choose to wring the 
greatest pecuniary reward out of today’s hour of work. 

It is in this connection thay many young engineers are 
now being called upon to make the relatively new, but 
important decision between unionism and individualism. 
Little dependence can be placed upon precedent or the 
experience of others, and each individual must make his 
own decision. Voluminous arguments are being pre- 
sented on both sides, but I feel that the underlying prin- 
ciples can be stated quite simply. The union offers pos- 
sible advantages for the individual who is resigned to life 
at the bottom of the ladder. Through union affiliation 
he may possibly make a particular job more secure for 
himself and increase his present monetary reward. At 
the same time, however, he will probably widen the gap 
between himself and his employer. On the other hand, 
the union can offer little but restraint to the young man 
with the ambition to get ahead—to the individual who 
desires to rise beyond directed detail, that is, to achieve 
a truly professional status. 


Vor. 8, No.6 


Recognition for Engineers.~ There can be little doyby 
that while the profession has been highly regarded in the 
past, the trend is upward. Engineers and engineering 
are becoming more widely recognized and more highly 
respected continually. This is as it should be, for cer. 
tainly there is no group better fitted by training and ex. 
perience for constructive thinking. 

Yet we hear many individual engineers who have 
complaints to offer regarding lack of recognition. For 
the young engineer who entertains such complaints 
course in self-improvement may be profitable, for often 
the trouble lies with him. Our profession and our So. 
ciety can scarcely rise above the average level of the jn- 
dividual members, and we must be capable of greater re- 
sponsibilities if we are to be entrusted with them. 

Preparing for Leadership.~ Looking toward their pro- 
fessional future, then, young engineers see opportunities 
and responsibilities. Their problem is to accumulate 
knowledge and sound judgment, through study and ex- 
perience, so that when the duties of leadership devolve 
upon them they will be prepared. The highly respected 
and responsible place of the profession must be main- 
tained, and it must be pushed forward as new fields are 
opened up. Here it will be incumbent upon the engineer 
to convince others, both in and out of the profession, of 
the soundness of advocated programs and policies. In 
my opinion many otherwise capable engineers fail to bring 
valuable ideas to fruition because of a lack of command of 
the written and spoken word, and of the ability to get 
along with other men. And with each individual failure, 
the profession receives a setback. 

It is here that the Society can render one of its impor- 
tant services to the young engineer, and conversely that 
the young engineer can be of real value to the Society. 
He can enter into written and oral discussions in the local 
Junior group; in the regional group; and, to a more re- 
stricted degree, in national activities. In this way valu- 
able training can be secured in presenting plans and ideas 
effectively. At the same time contributions of lasting 
value may be made to the profession. The Society will 
also serve to enhance the social nature of those who par- 
ticipate in its activities, thus helping to fit them indi- 
vidually and as a profession for a life in which, for greatest 
achievement, it is imperative that dealings with other men 
be handled with wisdom and understanding. For these, 
and many equally important reasons, it is felt that the 
value of the Society’s place in the program of the young 
engineer cannot be overstressed. 

Climbing the Ladder.~ Y oung engineers must, of course, 
realize that success is relative—that there are natural 
limits beyond which we, as individuals, may not go. 
But we each have an individual ladder of possibility, the 
top rung of which is determined by moral and mental 
integrity, capabilities, willingness to expend effort, and 
opportunities. 

If we give our best, applying the Golden Rule in all 
our dealings with our fellow men, we will find satisfac- 
tion, and opportunity for service in our work. And the 
leaders among us will push forward into those broader 
fields of usefulness of which our seniors foretell—fields in 
which all the rich heritage we have, and are continually 
receiving from our predecessors, must be amalgamated 
with a profound understanding of the present and a clear 
vision of the needs of the future. 
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Construction Methods at Cajalco Reservoir 
Control of Fill Materials and Scheme for Placing Paving Slabs Are Notable Features 


FROM AN ADDRESS PRESENTED BEFORE THE Los ANGELES SECTION 
By R. B. Warp, Assoc. M. Am. Soc. C.E. 


SENIOR ENGINEER, THE METROPOLITAN WATER District oF SOUTHERN 


r | NHE Colorado River project of 
the Metropolitan Water Dis- 
trict of Southern California 

involves the construction of a main 

aqueduct 242 miles in length from 
the Colorado River near Parker, 

Ariz., to the Cajalco Reservoir, near 

Riverside, Calif., followed by a 

distribution system to deliver water 

in wholesale quantities to the 13 

member cities comprising the Dis- 

trict. Cajaleo Reservoir, the main 
storage unit for the distribution 
system, is situated at a point on 


CaLirorNiA, ARLINGTON, CALIF. 


(* JALCO Reservoir, the main storage 
unit of the Colorado River Aqueduct 
System, was completed early in 1938. 
Its principal features include an earth 
dam 210 ft in height and an earth dike 
94 ft in height, with a combined length 
of more than 1.8 miles. Care taken in 
the control of embankment materials is 
reflected in the report that the maximum 
settlement in the higher structure has 
totaled only 0.22 ft to date. Important 
steps in the construction are recounted 
in the accompanying article. 


The principal structures involved 
in the formation of the reservoir un- 
der this development are shown in 
Fig. 1. They include a diversion 
tunnel and an outlet tunnel, two 
earth-fill embankments (a dam 
across Cajalco Creek and a dike on 
a low rim along a part of the north- 
erly side of the reservoir), a spill- 
way, and an outlet tower. 

The diversion tunnel, which is 
located under the north abutment 
of the dam, was used as a by-pass 
for flood water during the construc- 
It is 9 ft in diameter and 2,000 ft 


Cajaleo Creek about 60 miles easterly from Los Angeles, tion of the dam. 


the center of the Metropolitan Water District area, and 
10 miles southwesterly from Riverside. The purpose of 
this reservoir is to afford protection against interruption 
of the flow of the long main aqueduct and to regulate the 
uniform flow in the main aqueduct to meet the fluctuat- 
ing demands on the distribution system. 

Several factors influenced the selection of the Cajalco 
site; one was that it is located on a stable granite forma- 
tion at a safe distance from any important fault zone; 
another, that it was suitable for economical development; 
and a third, that at this site full development can be ac- 
complished conveniently in stages to a maximum capacity 
of 225,000 acre-ft. The initial and present development, 
which was recently completed (February 1938), is for 
a storage capacity of 100,000 acre-ft. For the develop- 
ment of 225,000 acre-ft capacity, both dam and dike will 
have to be raised 49 ft. 
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Fic. 1. Cajacco Reservorr, with WATER Live as It Witt Be 
WHEN THE FuLL 225,000 AcrE-Ft oF SToRAGE Is DEVELOPED 


long, and is lined with concrete. Diversion was accom- 
plished by means of an existing small concrete dam. 
The outlet tunnel, through which water is conveyed to 
the distribution lines, is 14 ft in diameter and 2,348 ft 
in length, and passes through the hill beyond the west 
abutment of the dike. Its lining consists of welded steel 
cylinders backed with concrete and lined with gunite re- 
inforced with welded steel mesh. 

Construction of the concrete lining in both tunnels 
followed the procedure usually employed; that is, the 
concrete was pneumatically shot behind the steel forms 
(or cylinders), then puddled by men with boots and 
sticks. For constructing the gunite lining in the outlet 
tunnel, narrow-gage track was laid on the bare steel cylin- 
ders to transport equipment and materials. Sections of 
track were removed in advance of the guniting, and plac- 
ing and finishing operations were carried on from scaffolds 
suspended from hooks welded to the cylinders. These 
scaffolds, which were raised and lowered by hand 
winches, were especially useful during the finishing opera- 
tions, as it was necessary to go over the surface with 
steel trowels as many as four times in order to obtain the 
smooth surface required. Average progress on the gunite 
lining work was 70 lin ft of cylinder per 8-hour shift. 

The dam and dike embankments were constructed of 
earth compacted in 6-in layers, and both have on the up- 
stream slope a protective slab of reinforced concrete 8 in. 
thick. The slab is anchored to a cutoff wall along the 
heel, but is not connected to the parapet wall on the 
crest. On the downstream slope of the dam there is a 
rock blanket 2 ft in thickness, and along the downstream 
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toe of both embankments there are tile drains. The 
principal dimensions of the two structures of the present 
development are as follows: 


Irem Dam Dike 
Maximum height at axis, feet 210 4 
Crest width, feet sO 32 
Crest length, feet 2,170 7,575 
Upstream slope jon ! 2' : on ! 
Downstream slope to within 50 ft of crest 3on l 3 on 1 
Downstream slope uppermost 50 ft 2*/, on 1 2°, on 1 
Karth-fill yardage . . 8,175,000 3,857,000 


CONSTRUCTION OF DAM AND DIKE EMBANKMENTS 


Work preparatory to the actual placing and compact- 
ing of material was quite different for the dam and dike 
embankments. The site for the dike was a flat ridge, 
high and dry, 
readily accessible, 
and with only a 
few trees and 
other small vege- 
tation to be re- 
moved. The 
foundation rock 
was diorite and 
granite, mostly 
covered with 
earthy material to 
a depth of about 
3 ft. This mate- 

PLACING AND FINISHING THE LINING OF rial was suitable 
THE OUTLET TUNNEI for use in the em- 
bankment, but as 
it was low in density and too dry in its natural condition 
it had to be moistened and taken up, then redeposited 
and thoroughly compacted. Prior to excavation, borings 
and open-pit excavations were made at approximately 
250-ft intervals over the entire foundation area, for the 
purpose of testing the materials and also to determine 
the depth to which it was necessary to excavate. 

After the vegetation had been disposed of and the 
material to be removed and reused had been put into 
condition by sprinkling, the top soil was excavated with 
shovels and draglines, leaving about 10 in. of earth on 
top of suitable foundation. This bottom layer was then 
compacted by rolling 16 times with sheep’s-foot tampers 

the same method as was used for redeposited or borrow- 
pit materials. The total amount of material redeposited 
in the dike was about 250,000 cu yd. 

At the site of the main dam, the creek-bed portion of 
the foundation was submerged in the reservoir of a small 
dam downstream. After the water had been drained out 
and the muck had dried sufficiently to be handled, exca- 
vation was carried on in a manner similar to that at many 
other dams. The total amount of excavation for founda- 
tion was 550,000 cu yd, all of which was used in various 
parts of the dam with the exception of 27,000 cu yd that 
contained a large percentage of organic material. 

Stripping was carried down to the bedrock over the 
entire foundation, since diorite or granite of various de- 
grees of hardness occurred at comparatively shallow 
depths throughout the area. Before any embankment 
material was placed, all dislodged rock fragments and 
other loose materials were removed. Generally, the final 
cleaning of the abutments was accomplished by means of 
compressed air. Very little trouble was encountered 
from wet foundations; in the few places where a small 
amount of seepage occurred, it was readily sealed off with 
compacted earth. 

With the exception of the material obtained from parts 
of required excavations, the embankments of both the 
dam and dike were constructed of materials obtained 
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from borrow pits located within the reservoir area at 
distances varying from '/2 to 1'/, miles. Most of the ma- 
terial in the borrow pits was too dry for use in its natura] 
condition, so it was moistened in place prior to excaya- 
tion. The wetting was usually successfully accomplished 
by the use of overhead sprinklers spaced at 40-ft intervals, 
although in places it was necessary to sprinkle two and 
three times in order to obtain the required moisture 
content. In some areas, where a thin layer of hardpan 
underlay the ground surface at a depth of about 3 ft, it 
was necessary to use the dike-and-ponding method be- 
cause the penetration of the water was so slow. The 
depth of excavation in the borrow pits ranged from 4 to 
55 ft. 

Pneumatic-tired trucks having bed capacities of 10 
cu yd were used to transport the material from the pits 
to the embankments, where it was dumped at regularly 
spaced intervals. The piles were roughly spread by 
dozer-equipped tractors, and the layer was then uni- 
formly spread to a thickness of about 9 in. by motor 
patrol graders. Prior to the dumping of each new layer, 
all roadways formed by truck traffic were thoroughly 
broken up by disking, thereby ensuring good bond be- 
tween layers. 

In general, the material in the embankments was com- 
pacted by tractor-drawn sheep’s-foot roller units weigh 
ing 30,000 Ib. The spacing of the feet on the roller drums 
and the area of the tamping heads was such that there 
was a unit bearing of 280 Ib per sq in. on the lowest trans- 
verse row of feet. Usually 16 trips of these units over 
each 6-in. layer were made to obtain the desired compac- 
tion. At parts of the embankment that were inaccessible 
to the roller units, pneumatic tools or one-cylinder self- 
contained gas-engine unit tampers were used to compact 
the fill. 

Rocks in the borrow-pit material large enough to in- 
terfere with rolling operations were removed by hand and 
placed in the toe drains of the dike and the pervious sec- 
tion of the dam. A considerable part of the material ob- 
tained from the foundation excavation contained too many 
fines to be used in the pervious section and too many 
rocks to be used in the rolled embankment, but by passing 
it over a grizzly it was separated into two usable types. 

The best monthly progress in embankment construc- 





SPRINKLING EMBANKMENT MATERIALS IN THE BORROW P11 


tion was 462,000 cu yd, with a maximum of 21,900 cu 
yd during one day (three shifts). 


TESTING OF EMBANKMENT MATERIALS 


Definite control of the moisture content of all ma- 
terials used in the compacted embankments was mait- 
tained, the object being to attain as nearly as practt- 
cable the optimum moisture content. Moisture tests were 
made prior to any wetting in the pits, and after each 
wetting; also on the subgrade of each layer in the em 
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okments, on the material at 
time of excavation, and again 
er it had been dumped and 
read on the embankment. 
, deficiency in moisture con- 
‘t after the final wetting in the 
ts was made up by hose sprin- 
ling during the excavation and 
the use of sprinkler trucks on 

the embankments. 

Results of the moisture con- 
‘rol and compaction were deter- 
mined by making density or 
unit weight tests by the ‘‘Proc- 
tor method,” at the rate of one 
test to approximately each 1,700 
u vd compacted. As a part of 
each density test, a sample of 
the material was placed in a 
standard compaction cylinder in 
three 2-in. layers, and compacted 
by striking each layer 25 firm 
blows with a 5°/,-lb tamper. A 
direct comparison of the density 
obtained in the cylinder with 
that determined for the roller- 
compacted material gave a defi- 
nite and immediate indication 
of the degree of compaction ob- 
tained in each part of the em- 
bankment. 

Che effectiveness with which 
definite moisture control and 
thorough compaction was prac- 
ticed on this project is demon- 
strated by the fact that of 4,270 
samples taken from the embank- 
ments, 48 per cent had a density 
equal to or greater than that ob- 
tained in the compaction cylin- 
der. These determinations 
showed the average dry weight 
of the compacted fill in the dam 
and dike to be 126.3 and 121.9 
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0.22 ft for the dam over a period 
of five months, and 0.08 ft for 
the dike over a period of eight 
months. 


CUTOFFS AND PRESSURE GROUTING 


Excavation of the trenches 
for the cutoff or anchor walls at 
the heels of the dam and dike 
was carried down to firm tight 
rock at all places. The trench 
for the dam was made by drill- 
ing, blasting, and hand mucking; 
but along the dike, where the 
formation was mostly decom- 
posed diorite or granite, about 
SO per cent of the trench was 
excavated with a_ trenching 
machine. Progress with the 
trencher was extremely slow in 
places, even with frequent re- 
placements of sharp teeth; how- 
ever, an average progress of 
7Oft per shift was made. The 
trencher excavation was 2 ft 
wide and averaged about 16 ft 
in depth. 

Through 2-in. pipes encased 
in the concrete of the dam cut- 
off wall, 2-in. grout holes were 
put down to depths of 30 to 200 
ft at intervals of about 6 ft. 
Grout was forced directly to the 
bottom of each drill hole, 
through a */,-in. pipe inserted 
in the hole. Connection to the 
top of each 2-in. pipe and a seal 
was made by a special head 
made of pipe coupling. Cir- 
culation of fresh grout was main- 
tained by frequently withdraw- 
ing a small amount of grout at 
the top of the hole. The re- 
turned grout was remixed with 


lb per cu ft, respectively, and the From Top ro Borrom, THese Views Derict tue additional water if necessary to 


average moisture content to be Rovucn GrRapINc, 


FINE 


GRADING, AND Concrete maintain the proper consistency 


(1.0 and 12.4 per cent, respec- PLacinc on THE Upstream Face or THE Dike, AND and again circulated through 
tively, with optimum moisture CONCRETE PLACING ON THE Main Dam the pipe and hole. 


of 9.7 and 11.0 per cent. The 


average percolation rate of the materials in the dam and 
dike, expressed in feet per year under a hydraulic gradi- 


ent of unity, is 0.01 for both structures. 


Che maximum settlement measured to date has been 





-PECIAL CARE Was TAKEN TO CLEAN THE FOUNDATIONS AND 
ABUTMENTS AND TO COMPACT THE FILL MATERIAL IN 
PLACES THAT THE RoLLERS Coutp Not REACH 


With the exception of several 
narrow veins, the jointing of the rock in the dam founda- 
tion was tight and would not take much grout. The total 
quantity required, for the 16,513 ft of grout holes, was 
3,643 cu ft, figured on the basis of one sack of cement to 
be equivalent to 1 cu ft of grout. The following tabula 
tion shows the relation of cubic feet of grout forced into 
seams per foot of hole, to the depth of holes grouted: 


Depts or Hoves, Fr Grout, Cu Fr per Fr or Hott 
Oto 30 0.259 
Oto 60 0.103 
0 to 100 0.096 
0 to 150 0.052 
0 to 200 0.070 


Along the dike cutoff there was only one short section 
of about 140 ft where it was considered necessary or ad 
visable to do any grouting. In this section 14 holes 
were drilled for a total depth of 442 ft, and the amount 
of grout forced into the foundation averaged only 0.15 
cu ft per ft of hole. 

In most cases grout consisted of 1 part cement and 0.1 
to 0.2 part bentonite mixed with 3 parts water. Grout- 
ing pressures varied from 20 to 100 lb per sq in. 
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Bentonite was used as an ad- 
mixture in grout because it mate- 
rially retards the setting time of 
the cement; it also acts as a lubri- 
cation agent and aids in holding 
the cement in suspension. In a 
mixture of grout containing two- 
tenths parts of bentonite to one 
part of cement, the time of setting 
is 6 to 10 times longer than for neat 
cement grout. Bentonite is sold 
commercially in 100-lb bags con- 
taining approximately 2 cu ft and 
costs a little more than portland 
cement. It is believed that its use 
in grout has been confined almost 
entirely to Southern California. 


CONSTRUCTION OF PAVING SLAB 


In order to obtain full compac- 
tion of the embankment material 
at the line of paving slab subgrade, 
it was necessary to overfill approxi- 
mately 3 ft in width. The excess 
or overfilled material was removed 
to within a few inches of subgrade line with dragline and 
scrapers, and the fine grading was accomplished by means 
of especially constructed scarifier and blade-grader units. 
Each grader was mounted on two wheels 24 ft apart, with 
the scarifier teeth or blade attached to a frame suspended 
from the wheel axles in such a way that the wheels could 
be raised, thereby permitting the frames to slide on steel 
headers spaced 20 ft apart and set to subgrade. For the 
trimming operation these graders, with cutting edges low- 
ered, were dragged up the slope by a tractor; then the 
wheels were lowered and cutting edge raised, and they 
were permitted to roll back down the slope to the begin- 
ning of the cut. An extremely accurate subgrade was 
thus obtained, at the rate of about 9,600 sq ft per shift. 

The 8-in. protective slab of concrete paving on the up- 
stream slopes of both the dam and dike embankments was 
continuously reinforced with */,-in. round rail-steel bars 
spaced |] in. on centers both ways. The slab was con- 
structed in strips 1S ft 9 in. wide, laid parallel to the axis 
of the dam and dike and with joints only at the end of a 
day’srun. The only provision made for expansion in this 
slab was at the top of the embankments, where an asphalt- 
filled groove separated the slab from the parapet wall. 
Excavations under the slab showed a definite bond be 
tween the concrete and the compacted earth. 

On the dike, the concrete was placed by a machine 
especially designed to operate on a slope of 2'/: to 1, and 
similar in principle to those used for constructing the 
aqueduct canal lining (see ““Machines and Methods for 
Canal Construction, Colorado River Aqueduct,” CrviL 
ENGINEERING, February 1938). Good progress was 
maintained with this equipment; an average shift’s work 
was 570 lin ft of paving. However, the machine was 
heavy and cumbersome and considerable time and equip- 
ment were required to move it from the finished end of 
one strip to the beginning of a new one. 

On the dam, the paving machine was not used because 
of the many mechanical changes necessary to make it 
operate on a 3 to | slope-—and also because many moves 
would have been necessary on account of the short length 
of paving strips. Instead, the concrete was placed by a 
crane equipped with a 1'/, cu yd bucket. All spreading 
and finishing was done by hand, and an average of 480 
lin ft was completed per shift. 

For both the dam and dike the concreting was carried 





Tue Ovut_Let TOWER AND Access BRIDGE 


Note the Valve Openings and Fish Screens 
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on from the top of the earth em. 
bankment. Only the first two 
strips of paving below the top of 
any completed portion of the {jj 
could be reached with the equip- 
ment used, so the program of em- 
bankment and paving construction 
had to be well coordinated. 

The concrete in the paving slab 
was cured by two coatings of coal- 
tar-pitch cutback covered with two 
coatings of whitewash. The former 
sealed the moisture within the con- 
crete and the latter reflected and 
reduced the direct heat from the 
sun as much as 20 deg. 

The amount of paving slab con- 
structed on the dam and dike js 
equivalent to an 8-in. roadway, 20 
ft wide and 20.2 miles long. ~ 


SPILLWAY AND OUTLET TOWER 


The spillway is located in a low 
saddle about 700 ft north of the 
dam. It is an uncontrolled over 
flow type with curved lip 200 ft long and has been de- 
signed for 11,000 cu ft per sec but will pass 15,000 cu ft 
per sec, which is considered ample to provide for runoff 
from the 40 sq miles of drainage area above the reser- 
voir. The channel is lined with concrete for 560 ft be- 
low the lip and then passes through solid granite. 

Releases of water from the reservoir will be controlled 
in a circular outlet tower 20 ft in inside diameter and 
145 ft high. The concrete base is 60 ft in diameter and 
16 ft deep and is founded on solid granite. Concrete for 
the superstructure was delivered to the top of each lift 
by a single-unit pump, the final delivery being against 
a head of 119 ft. 

The control valves in the tower are double disk gates 
30 in. in diameter, hydraulically operated. There are 
six tiers of these valves 17 ft apart, with five valves in 
the lowest tier and nine in each of the other five. 
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A Legal Step Toward Better Contracts 


Court Decision Holding Owner Responsible for Sufficiency of Drawings 
and Specifications Points Moral for Engineers 


By Freperick W. Newton 


AssociATE MEMBER AMERICAN Society or Civit ENGINEERS 


Walt, WILSoN, AND Newton, ATTORNEYS AND COUNSELLORS 
at Law, New York, N.Y. 


Company against the County of Westchester 

(N.Y.) has just finished its long passage through 
the courts. Arising out of the terms of a contract for 
construction work, the case resulted in a decision that 
clarifies the responsibility of the owner to provide draw- 
ings and specifications which correctly describe the work 
to be done. 

In 1931-1932 the contracting company built for the 
county a two-mile tunnel sewer under the streets of the 
city of Yonkers. The contract contained two items: (1) 
for the construction of a 78-in. sewer tunnel except par- 
tial compensation for work in compressed air; and (2) 
partial compensation at $30 per ft for tunnel in com- 
pressed air, but not to exceed 600 ft. The specifications 
set forth tunneling methods applicable to a free-air tun- 
nel. They did not contain any of the usual provisions 
found in contracts for tunnel in compressed air. How- 
ever, conditions encountered during construction were 
such that compressed-air work was necessary for over 
6,000 ft of the tunnel. The Circuit Court of Appeals for 
the Second Circuit has rendered two opinions, both writ- 
ten by Judge Manton, in which it has been held that, by 
specifying methods of construction suitable for use in a 
free-air tunnel, but impossible of use in a compressed- 
air tunnel, the County warranted that the work was a 
free-air tunnel job except for the 600 ft mentioned in the 
contract. The judgment of the Court reimbursed the 
contractor for the difference in cost between a compressed- 
air tunnel and a free-air tunnel for this 6,000 ft. 

Points in the decision which are of particular interest 
to engineers are found in the statements of the Court: 
(1) that whether the contractor was damaged in pro- 
ceeding with the work in reliance on the warranty, or 
whether he was damaged in rely- 


Te important case of the Montrose Contracting 


would be in such material that compressed air would be 
necessary, and that they had been asked by one prospec- 
tive bidder to rewrite the contract on a unit price basis. 
It is obvious that this would have been the proper pro- 
cedure. Bids would then have been taken separately on 
free-air work and compressed-air work. The contractor 
would have been paid the fair value of the work done, and 
long and expensive litigation would have been avoided. 

The case contains, also, a warning to engineers, that 
when they specify methods of construction to be em- 
ployed by the contractor, as distinguished from the 
results to be obtained, the owner is responsible for the 
sufficiency of those specifications to obtain the result 
required. It is held in other cases that, if the contractor 
follows such specifications, he is entitled to be paid the 
contract price even though the result is not what 
the owner expected. It is held in this case that where the 
conditions were such that the specifications could not be 
followed, and more expensive work had to be done, the 
owner must pay the increased cost. 

In an editorial published in Engineering News-Record 
in 1925 concerning a decision of Judge Woolley in the 
Passaic Valley Sewer case, which held the owner re- 
sponsible to a contractor who had been misled by errone- 
ous statements in the contract, it was said: ‘‘His decision 
and reasoning gives substantial aid to the movement for 
better contracts.” 

The present decision gives further aid to that move- 
ment, but more important still, it points the way along 
which engineers should proceed if they wish to render the 
maximum service to their clients. An engineering con- 
tract should present as accurate a picture as is possible 
of the work to be done. It should be sufficiently flexible 
to permit fair compensation for that work. It should 

not attempt to dictate the meth- 





ing on the warranty in making 
his bid, he may recover; (2) that 
the contract provisions which at- | 
tempted to place upon the con- | 


could not be given the effect of 
completely negating the repre- 
sentation that the tunnel was 
primarily a free-air tunnel; (3) 
that such provisions might have 
been effective if the amount of 
compressed-air work had been 
somewhat more than the 600 ft 
mentioned in the contract, but 
not where the amount was over 


lt was shown that the County’s 
engineers, when they prepared 
the contract, knew from their 
study of local conditions that from 1958. 
»,U00 to 6,000 ft of the tunnel }_______ 





| Lecav History oF THE Case 


ods the contractor is to employ. 
It should not attempt to place 
upon the contractor all the risks, 


. The first opinion of the C. weutt | particularly those incident to un- 
tractor all the risks of the work | Court of Appeals is reported in 80 

| Fed. (2d) 841. Application was made 
for certiorari, the State and the City 
filing a brief as friends of the Court. 
The decision denying the application is 
reported in 298 U.S. 662. The case 
was retried before Judge Letbell in the 
U. S. District Court and resulted in 
a verdict in favor of the contractor in the 
sum of $580,000. 
pealed, and the Circuit Court of Ap- 
6,000 ft. peals affirmed the judgment with an 
opinion (94 Fed. (2d) 580). A second 
application, to the Supreme Court of 
the United States, was denied April 25, 


derground conditions which the 
engineer may be able to ascertain 
in his preliminary investigation 
but which could not be seen by 
bidders in the short time usually 
allowed for preparing bids. If 
these few simple rules were fol- 
lowed, there would be fewer law 
suits arising out of construction 
contracts. 

Throughout the litigation, the 
writer’s firm handled the case 
for the Montrose Contracting 
Company, of which J. P. Carlin, 
M. Am. Soc. C.E., is president, 
and J. V. Hogan, M. Am. Soc. 
C.E., is secretary. 


The County ap- 
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New Military Road 


Areas Vital to Hawaiian Defense 4, Ghyfade 
By RoBeERrr S. Tyoxs 
Cotone, Corps or Engrs; cA 


included in the pro- SCHOFIELD Barracks, on the Islanj 
gram for secondary of Oahu, kas been called the “hub oj 
roads under emer- a spoked wheel.’’ Army engineers ay, uf 
gency funds then mow engaged in developing and impro, iriet 
available. The Gov- ing the roads and tratls that constitu techni 
ernor, realizing the the spokes. Areas vital to the defense oj ram 











Kote Kote Pass Roap embarrassmentofat- the Islands which hitherto have been iy, ented 
Winps ALONG THe Sipe tempting to deprive accessible, or accessible only over vulner. Section 
or A Ruccep Votcanic civil interests of able approaches, have now been assur 
Peak, TO ReACH THE money which had 
“ — Pa a ape mead ace been assigned to the Territory, by allotments for the con- d 
= ey AND OF MAHU, MAWAI struction of a road essentially military in purpose, pre- h 
Ve ferred to defer action on such an undertaking until he 
3 HE Comman-_ should at an early date visit the national capital. He g 
deroftheArmy volunteered then to explain personally to the appropriate t 
Defense Forces authorities the necessity for Kole Kole Pass and other 
PLacinG A Cora TeLrorp Base in in Hawaii occupies military roads with a view to obtaining an allotment of 0 
THE RED LAND SECTION a unique position funds. Ultimately he succeeded in securing a total of f 
with respect to the $1,750,000, which permitted the Kole Kole Pass Road, ( 
federal-aid roads in that territory. Although an agent the Wahiawa-Pupukea Road and certain auxiliary roads a 
of the War Department, he has an important influence to be constructed and extensive work to be performed on r 
over what roads are to be built jointly by the Territorial other important roads of the island. Later an additional v 
authorities and the Bureau of Public Roads under the allotment of $500,000 of emergency funds for the Road 
Department of Agriculture. and Trail Project was authorized to complete the road 0 
The original Federal-Aid Road Act of 1916 enabled net and construct essential military trails. f 
federal aid for road construction within the states, and Kole Kole Pass Road is an 18-ft (minimum width) r 
the Federal Highway Act of 1921 extended federal aid to paved road about six miles long, connecting Schofield i 
interstate routes. Neither act, however, allowed partici- Barracks with the Naval Reservation in the Lualualei t 
pation by Hawaii. Realizing that, in view of this fact, pocket. It has a most important strategic value. The V 
the roads vital to the military defense of Oahu would be controlling grade is 8.5 per cent. The road starts at an i 
provided only when and if Territorial highway funds elevation of 450 ft at its western end, rises to 1,635 ft at i 
were sufficient, the War Department in 1922 initiated the summit cut, and drops to 1,063 ft at the eastern t 
action that resulted in the Act of March 10, 1924, which terminus. The sharpest curve has a 62-ft radius. The | 
extended federal aid to Hawaii subject to the provision pavement consists of a macadam base 6 in. thick covered \ 
that ‘‘the Secretary of Agriculture shall give preference to by a wearing surface of 2'/: in. of hard rock bonded by C 
such projects as will expedite the completion of an ade- bitumen. The “out-of-pocket” cost was about $600,000, r 
quate system of highways for the national defense or which _ exclusive of the value of the services of military personnel I 
t 


will connect seaports with units of the national parks.” 
lo facilitate compliance with this provision, the War 
Department since 1934 has furnished the Department of 
Agriculture with lists of roads of military importance. 
Among these roads are some of great military necessity, 
but of doubtful value from the civilian standpoint and 
therefore not likely to receive prompt financial support 
from the Territory. One such road is the Kole Kole Pass 
Road, important to both Army and Navy, but of civil 
value only as a tourist route, if and when available to the 
public. It was the inclusion of this road within the roads 
of military importance which led directly to the establish- 
ment of the Emergency Relief Appropriation project 
for military roads and trails in Oahu. When, in the 
spring of 1935, it was learned that in addition to regular 
federal-aid funds a substantial allotment of emergency 
funds was made available to Hawaii for highways, the 
Department Commander, Maj. Gen. Hugh A. Drum, 
and the Commandant, Fourteenth Naval District, Ad- 
miral H. E. Yarnell, in a joint letter to Governor Joseph 
B. Poindexter, stressed the importance of the Kole Kole 
Pass Road to the Army and Navy and urged that it be 
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employed on the work and exclusive of their indirect 
costs; the actual total cost, in round figures, was 
$650,000. The work 
was completed in ap- 
proximately 18 
months. 

This sub-project has 
involved the blasting 
away of mountain- 
sides in order to make 
a shelf for the road 
along almost vertical 
voleanic cliffs. Over 
300,000 cu yd of rock 
and earth was re- 
moved from its origi- 
nal location—but as some 30,000 cu yd of it was handled 
as many as five times, the equivalent of over one-half mil 
lion cubic yards of rock and earth was moved. The most 
spectacular event of the job was a blast involving about 
24 tons of explosives, which loosened some 31,000 cu yd 
of rock. The final removal of this material was a most 


LOOSENING 31,000 Cu Yop or Rock 
IN A SINGLE BLAST 
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Trails in Oahu 


) esstble by Recent Construction 


soc. C.E 

{INGTON, aT 

to the area of maneuver- critical operation. 
he garrison'’s arms and equip- The blasted rock 
lonel Thomas here records a_ clung tenaciously to 
nteresting facts, historicaland the mountainside 


and could not be un- 
dercut because of the 
risk of starting tre- 
mendous avalanches. 
Work progressed in 
general from the top 
jownward in a system of terraces which required the 
handling of material some five times. 

The Wahiawa-Pupukea Road winds through the 
culches of northern Oahu for over 20 miles to connect 
two points that are about 8 miles apart in an air line. 
[he pavement is of crushed coral, 10 ft wide, except for 
occasional turnouts about one mile apart. The main 
features of this work were the excavation of some 300,000 
cu yd of material, mostly earth on steep hillside slopes, 
and the use of coral for pavement. Intense and frequent 
rains made the job very difficult. The cost of the road 
was about $26,500 per mile. 

Certain phases of the work on both roads are worthy 
of comment. The multiplicity of agencies involved was 
probably the most noteworthy of all the administrative 
matters. Funds appropriated by the Emergency Relief 
Act were allocated by the Works Progress Administrator 
to the War Department. Responsibility for the work 
was placed upon the Commanding General of the Hawai- 
ian Department, who in turn designated the Command- 
ing Officer, 3d Engineers, as the officer responsible for 
the prosecution of the road and trail program. Ninety 
per cent of the employees were procured from the local 
Works Progress Administrator. Not to exceed 10 per 
cent of the personnel was permitted to be from non- 
relief sources. There was a marked scarcity of young 
men with elementary engineering training. In work of 
this nature on the mainland, there would have been 
available a considerable supply of young graduates of 
engineering colleges to 
act as survey men, 
draftsmen, estimators, 
and inspectors. Very 
few young men of this 
type were available 
locally. Despite these 
difficulties the work 
was remarkably free 
from friction and con- 
fusion. Both the ad- 
ministrative staff and 
the field forces were 
impressed with the 
thought that, in view of the immense volume of work to 
be accomplished with limited means in such a short 
lume, it was essential to keep the rock and dirt moving 
and the plant continuously in operation. 

\ most fortunate circumstance that enabled the ad- 

istrative and supply functions to operate smoothly 
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thout the military road pro- 
“his paper was originally pre- 
hefore the newly formed Hawai 


rst meeting. 





PRELIMINARY GRADING ON SWITCH- 
BACK, Ko_e Kote Pass 
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CoRAL SURFACED ROAD 
THRouGH Rep LANDs; 
PINEAPPLE FIELD AT 
LEFT, WITH STRIPS OF 
MULCH PAPER BETWEEN 
ALTERNATE Rows 


was the fact that the 
two engineer officers 
in charge of admin- 





istration and pur- Warer Can Pass Over Tuis Roap as 
chases had special WELL as UNDER It 
aptitude for their 


duties, and previous experience in similar assignments 
on river and harbor works of the Corps of Engineers. 
This is a marked example of the wisdom of the laws 
and policies that afford to engineer officers the oppor- 
tunity to gain practical experience on large civil engi 
neering works connected with the improvement of the 
nation’s rivers and harbors. 

A ratio of expenditures for labor to expenditures for 
materials, equipment, and supplies was fixed by ad- 
ministrative orders. Though assuring an expenditure of 
relief funds over a wider spread of unemployed, this was 
not conducive to most economical results when judged 
wholly by the standards of the volume of work accom 
plished for a given amount of money. On this particular 
project, where heavy machinery was most appropriate, 
a very slight change in the ratio would have produced 
much more economical results. 

Weather conditions varied from the dry arid climate of 
the lee side of the island to that of the rain belt in the 
Koolau Mountains. During the period of operations the 
rainfall was considerably above normal. For months at 
a time it averaged from 6 to 10 in. per month—and in the 
maximum month it was 19 in. 

Rainfall records indicated that very intense precipita- 
tion might be expected. In fact, the recorded maximum 
for this area is 25 in. in 24 hours. This affected the de- 
sign of culverts and dictated that ample provisions be 
made for drainage and for adequate thickness of pave- 
ments. The abnormal rainfall during the working season 
especially affected the progress of the work owing to the 
fact that trucks hauling rock or coral for pavements could 
not pass over the muddy roads, nor could the pavement 
be laid on a soft, wet subbase. 

Excavation involved the blasting of hard lava rock 
from the steep precipices, the removal of red soil from 
the steep-sided spur hills, and the blasting of the shallow, 
hard, crystalline, coral floor of an ancient reef. Subbase 
conditions included solid rock, dry coral reefs, red soil 
more like an ash than a clay, and black loam or gumbo. 
The roads and trails varied from unpaved pack trails 6 ft 
























FINAl GRADING OF SUBBASI 
PurRouGH CoRAL FORMATION, AND 
FINISHED BLACK-Top Roap 


wide to the “black-topped’”’ 
two-way highway of the Kole 
Kole Pass Road. 

Much of the Kole Kole 
Pass Road was blasted from 
lava rock hillsides sloping from 
30 to 57 deg with the horizontal. 
Che chief rock formation con- 
sisted of gray or black lava flows forming a mass of basalt 


of varying degrees of hardness. The softest rock could be 


readily drilled and blasted. The hardest rock was a fine- 
grained, dense, black basalt, which occurred in dikes 
ranging from a few inches to 10 ft in thickness, and was 
difficult to penetrate with standard drills. Portable air 
compressors were used for nearly all the drilling and blast 
ing, each drill averaging 7.6 ft per hour. Holes were 
spaced about 8 ft apart and drilled to approximately 2 ft 
below grade; the depth varied from 3.5 to 20 ft, with an 
average of 7.0 ft. Of the total 311,000 cu yd of rock 
removed, 32.3 per cent was blown off the road by the 
blasts. An average of 0.60 lb of dynamite and 1.04 Ib of 
blasting powder was required per cubic yard of rock 
excavation. Dynamite was used as a detonator for large 
blasts of black powder as well as for springing holes and 
other purposes where a quick, shattering action was de 





Upper END OF THE SWITCHBACK ON KoOLe Kote Roap 


Shovels Are Excavating Middle Bench of Switchback to a Grade of 
7.5 Per Cent 
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sired. Where seepage into the holes occurred during wet 
weather, dynamite was used in lieu of blasting powder. 

Excavation of rock for a roadway of this kind includes 
two distinct phases: one is the rough excavation and the 
mass removal, and the other is the clean-up work, which 
includes bringing the shelf to more accurate grade, knock- 
ing off projecting masses on the side hills, and ditching in 
the rock sections. A considerable difference in cost of 
the two stages was noticeable on this job; the unit cost of 
clean-up was about twice the unit cost of mass blasting 
($1.275 per cu yd as against $0.635 per cu yd). This 

difference appears to be due 
to several causes. Almost 
seven times as much drill- 
ing per cubic yard of rock 
was required for the clean- 
up and, although the cost 
of drilling a foot of hole 
was cheaper for the more 
shallow depths, the total 
cost of drilling per unit of 
volume was about twice as 
great. The clean-up work 
called for a greater amount 
of explosives—1.8 Ib per cu 
yd as compared with 1.6 
for mass drilling—but of 
greater significance is the 
fact that for the clean-up a 
greater proportion of the 
explosives used was the more expensive dynamite, required 
by reason of greater seepage from the wetter season and 
shattered rock mass. The unit cost of explosives was 
$0.302 for clean-up as compared with $0.165 for mass 
explosives, and the number of caps for clean-up was over 
three times the amount required for the larger charges 

The cost of blasting some 262,000 cu yd of rock by 
drilled holes amounted to about $180,000, or 68 cents per 
cu yd. In certain sections where intrusive dikes of ex 
tremely hard basalt occurred in profusion, the tunneling 
method of blasting was used. For the largest tunnel 
blast, 42,500 Ib of blasting powder and 5,000 Ib of dyna 
mite were loaded into 17 chambers in a 726-ft network of 
tunnels. The blast loosened 31,000 cu yd of rock and 
was the largest in the history of the Hawaiian Islands. 
For each cubic yard of rock loosened by tunnel blasting, 
0.21 Ib of dynamite and 1.64 lb of black powder were 
used. The cost of blasting about 50,000 cu yd by this 
method amounted to some $22,000, or 46 cents per cu yd. 
It will be noted that mass blasting by drilling is about 
38 per cent more costly than mass blasting by the tunnel 
method. The latter method, however, is not always 
adapted to local conditions and is ever so much more 
tedious and time-consuming. On the other hand where 
the cut is intersected by the very hard, intrusive dikes, 
the use of tunnels is almost imperative. 

After drilling and blasting, more than half the broken 
rock remained on the road. It was generally in the 
proper sizes for removal by power shovels or bulldozers. 
The rock near the outside of the section was excavated by 
overcasting, and the inner part of the section was re- 
moved by rehandling with shovels or bulldozers. The 
1'/,-cu yd shovels handled an average of 48.6 cu yd ol 
rock per hour of operation and the 1-cu yd shovel, 40.2 
cu yd per hour. 

In excavating the switchback section (where the larg 
est blast had been made), a special method of handling 
the loose rock had to be adopted. Shovels and bulldoz 
ers could not work on the lower levels because of th 
danger of rock slides. One of the power shovels, rigged 
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dragline, worked a 4-cu yd, V-shaped bucket be- 

the shovel on the upper level of the switchback 
inchors in the rock below the lower level. This unit 
very effective in removing loosened material from the 

a slopes so that the danger of slides was eliminated. 
p wer shovels and bulldozers then completed the excava- 


rhe total unit cost of rock excavation (blasting, remov- 
and rehandling) was 76 cents per cu yd—distributed 
per cent to labor, 28 per cent to materials, and 25 per 
cent to plant. All the costs given herein are field costs, 
luding plant rental. 
rhev do not include admin- 
istration. 
Drainage and subgrade 
nditions are different from 
those on the mainland. In 
general, there is an absence 
of clay, so that instead of 
shedding the water the soil 
has a tendency to absorb 
moisture. With heavy and 
frequent rains, it is practi 
cally impossible to maintain 


a dry subbase. The capil- 
lary action of the porous 
soil aided in forming veri 


table streams in the sub- 
erade on long, continuous 
slopes. It was found ad- 
vantageous on the bituminous roads to construct diago- 
nal drains across the subgrade at frequent intervals 
fhese were sometimes merely blind drains composed of 
broken rock laid in shallow trenches, but on the Kole 
Kole Pass Road, 6-in.-diameter open-joint tile drains 
vered with loose rock were used. 

Various types of finished road surfaces were used. On 
the better class of roads, the wearing surfaces consisted 
of 2'/2 in. of graded rock, bound and sealed by several 
applications of asphaltic emulsion. On some roads the 
base was of crushed rock; on others it was of crushed 
coral. On spur roads the wearing surfaces were con- 
structed by applying a layer of fuel oil to the base course 
and then placing one or two layers of rock and asphaltic 
emulsion. 

lo economize in funds, the thickness of the pavement 
was reduced from the standard 6 in. of base course to 4 

on the upper stretches of certain spurs. There has 
been only one break in the pavements of this reduced 
thickness and that one place is where subsoil conditions 
ire poor; but the roads have been observed to wave 
nder fully loaded five-ton trucks. On certain portions 

{ auxiliary roads the thickness of the crushed coral 
pavement was only 3 in. So far, these pavements have 
withstood the light traffic to which they have been sub 

cted. They do, however, show signs of failing to form 
sulliciently the mechanical bond desired in a road base. 

(here is a slight tendency to spread or “‘squeegee’’ under 
eavier traffic. It is concluded that pavements should 
have not less than 6 in. of base whenever this thickness 
in be afforded. 

(his program has undoubtedly materially increased 

e combat effectiveness of the garrison; and there has 

n eliminated from the federal-aid program a large 
rtion of those items which the military authorities 
ve considered to be necessary ‘‘to expedite the com 
tion of an adequate system of highways for the na- 
nal defense,’ but for which, due to the lack of civil 
ue, local funds have not been available to match 
ral-aid funds. The stage is now set for a further 
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DRILLING Face oF Streep CLuIFrP, 
Kote Korte Pass ROAD, AND 
FINISHED ROAD NEAR SUMMIT 


development of the federal-aid 
and military road system along 
cooperative lines and to the 
mutual advantage of civil and 
military interests. 

Throughout the construc 
tion described in the preced 
ing paragraphs, the Hon. Jo 
seph B. Poindexter held the 
office of governor of the Territory of Hawaii. Maj. 
Gen. Hugh A. Drum, U. S. Army, commanded the 
Hawaiian Department from March 19, 1935, to July 31, 
1937, when he relinquished command to Maj. Gen. 
Andrew Moses, U.S.A. Construction was initiated by 
Col. Virgil L. Peterson, assisted by Maj. Harry B 
Vaughan, Jr., and was carried to completion by the 
writer, assisted by Capt. A. M. Neilson. Capt. Leland 
B. Kuhre acted as administrative assistant, and Capt. 
Harry O. Paxson had the responsibility for purchases, 
contracts, property, and supplies. First Lieutenants 
C. L. Landaker and W. F. Cassidy were in local charge of 
certain sub-projects, while Staff Sergeant Joseph Knop 
ping of the 3d Engineers also supervised important 
phases of the work. Responsibility for collecting engi 
neering data, computing quantities, and making topo 
graphic surveys was in the able hands of Master Sergeant 
Frank Wintera, 3d Engineers. 





Tue Summit Cut, Kove Kove Pass, Is 86 Fr DEEP 


The Excavation (Earth and Hardpan) for This Notch Amounted to 
33,000 Cu Yd 








Progress of Control and Mapping in Florida 


Comprehensive Program Begun in 1934 Is Supplying Much Long-Needed Information 


By G. D. BARNHART 


Assistant Director, Ftorrpa Mappinc Project, GAINESVILLE, FLA. 


ITH the inauguration of the 

work relief program in 1933 

the possibility of a program 
of control and mapping was actively 
considered in Florida as elsewhere. 
Since that time, through the spon 
sorship of the State Planning Board 
and the material support of the low 
Engineering Experiment Station of 
the University of Florida, this work 
has been almost continuously under 
wa\ During the past two and a 
half vears it has been financed 
and operated by the Works Progress Administration. 

Prior to 1934 Florida was rather badly off both as to 
mapping and control. In the northern part of the state a 
moderate amount of first-order triangulation work had 
been done. Aside from this, there existed only a narrow 
band of triangulation around the entire coast—and it 
was not of extensive value other than for Coast Survey 
charts. Level lines throughout the state were also 
rather widely spaced. As for maps, only 24 of the 288 
quadrangles covering the entire state had been com- 
pleted, and seven of these were inadequate, as they dated 
from some time prior to 1900. This means that the state 
was 5.9 per cent adequately mapped. 

Since January 1934 the status of both control and 
mapping in Florida has radically changed for the better. 
In 1934 and 1935 the U. S. Coast and Geodetic Survey 
extended the first-order 
triangulation to cover the 
entire shore line and also 
ran an arc north and south 
from Lake City to Lake 
Okeechobee. This gives 
primary control at about 
a 50-mile spacing. Since 
May 1935 the Florida 
Mapping Project, in co- 
operation with the Coast 
Survey, has established 
600 miles of are of 


the state. The 


cost. 


—<—— 





over 
awe second-order triangula- 
Fic Fuoripa Is So Larce tion. Through the WPA 
PHat THREE SEPARATE PLANE We are now executing first - 


order triangulation along 
the Florida- Alabama boun- 
dary,and when this are and 
three shorter ones running south from it to the Gulf are 
completed, the ultimate object of the Coast Survey for 
primary control will be realized—that is, we will have 
25-mile spacing of triangulation covering the entire state 
(with the exception of the Everglades area south of 
Lake Okeechobee, where such work is impracticable if 
not impossible). Every county will have one or more 
triangulation stations within its borders. 

In addition to this primary control there exists some 
3,500 miles of second- and third-order traverse, and this 
network is being extended as widely and rapidly as pos- 
sible, the ultimate objective being such spacing of the 


COORDINATE SYSTEMS ARI 
REQUIRED 


N 1934 only 6 per cent of Florida was 

adequately mapped. 
percentage has been doubled, and a sur- 
prising amount of horizontal and vertical 
control has been established throughout 
work has 
largely under WPA, and at strikingly 
Mr. Barnhart’s paper, of 
which this is an abridgment, was on the 
program of the Surveying and Mapping 
Division on A pril 21, 1938, at the Spring 
Meeting of the Society in Jacksonville. 
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control stations that it will not be 
burdensome for any engineer or 
surveyor to tie his surveys to them 
Meanwhile the network of levels js 
being extended by the Coast Survey. 
and in addition each of its traverse 
lines made since 1934 carries bench 
mark elevations. 

Since January 1934 eight quad- 
rangles in the Waukulla National 
Forest have been mapped by the 
U.S. Geological Survey, which also 
mapped the St. Augustine quad- 
rangle, including the ancient city. The Florida Mapping 
Project has mapped the better part of the equivalent of 
a quadrangle in Dade County and has made topographic 
maps of all state institutions, in addition to six quad- 
rangles topographically mapped, and six others for which 
planimetric maps from aerial photographs are being pre- 
pared. We may now say that we have adequately 
mapped some 12 per cent of the state. 

Of course, regardless of the method adopted for map- 
ping, the control feature just discussed is a necessary pre- 
liminary. Owing to the flat nature of the greater part of 
the state, it is impossible to obtain contours on aerial 
photographs by the stereoscopic method to any great ex- 
tent. We can, however, get very good planimetric maps 
from these photographs and then later add contours by 
other methods, or we can use the plane table and prepare 
the topographic map completely in the field. The latter 
method has been used by the Florida Mapping Project 
on all its work. 

In connection with control, mention should be made of 
the state plane-coordinate system that was established 
by the Coast Survey in Florida a number of years ago 
Because of the great area of the state, a single grid would 
not have given the required accuracy. Accordingly, the 
state was divided into three sections (Fig. 1), each having 


Since then that 


been done 
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arate coordinate system. For Section 1 the Lam- 
conformal projection, which holds its accuracy in- 
itely in an east and west direction, wasadopted. For 
ns 2 and 3 the transverse Mercator system, which 
its accuracy in the north and south direction, was 

| All three grids are correlated, the coordinates of 
ts near the dividing line between two different pro- 

‘ections being computed on both systems. 

.s control points with known coordinates become more 

umerous, it is logical for the engineer and surveyor to tie 
his surveys to this system, and he will thus establish 
coordinates for every point on his survey such that these 
points can never become lost even though all physical 
marks of the survey are destroyed. He need only start 
with one of two adjacent monuments whose coordinates 
are known, and using the grid azimuth (which can be 
computed from the differences in coordinates) he merely 
carries forward his survey by latitudes and departures; 
and, by applying these to the starting coordinates, ob- 
tains the values for his points. The fact that three state 
legislatures have already passed enabling acts for the use 
of this system, and that several other states are working 
on acts of this kind, is proof of their value. In Florida 
such an act was brought before the last legislature but 
failed to come up for final consideration. The act sought 
merely to make it permissive to use plane coordinates as 

a legal survey and description of property and was not 

mandatory in any way. 

From time to time questions have been raised as to the 
accuracy of the control work being done by the Florida 
Mapping Project. This work is done according to the 
standards of the Coast Survey, and the results are sub- 
mitted to and checked by that organization. It is 
worthy of note that when triangulation was first under- 
taken by WPA forces, only 25 miles of arc was contem- 
plated, but the results of this were so satisfactory that the 
Coast Survey agreed to the completion of the triangula- 
tion of the state by these same forces. 

[his work alone, perhaps, is more 
than worth the money expended 
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as engineers to 
show the general 
public that there 
is as wide a differ- 
ence between the 
sketch road map 
we all use and 
maps as referred 
to in this paper, 
as there is between 
the construction of 
a shack in the 
woods and the 
construction of a 
modern skyscra- 
per. The impor- 
tance of surveys 
and maps may be 
summed up by 





the statement that 

there is no con- 

struction, re- Mucu or THE ToPoGRAPHIC WorK Is 
search, or plan- DoNE BY PLANE TABLE 
ning pro blem This View Shows the Process of ‘‘Sun 
which does not to Orientation” 


some degree re- 
quire accurate maps and surveys. And the fact that many 
of these projects come up in a hurry makes the quick 
availability of such maps and surveys of predominating 
importance. In truth, without them, the undertaking of 
some important work may not be considered feasible. 
Control bears the same relation to accurate maps that a 
steel framework bears to a large building. If we were to 
see several construction engineers start at different 
corners of a building, each using a datum of his own both 
horizontally and vertically, to construct a framework, we 
would instantly realize that there was something radi- 
cally wrong, and that the floors would 
fail to meet by a matter of inches or 
feet and the walls likewise would fail 


on the entire program, which has 
included in addition some 3,500 
miles of traverse control and a large 
quantity of mapping. As for costs, 
it is interesting to note that the 
triangulation, traverse, and maps ex- 
ecuted under the WPA from De- 
cember 1935 to February 1938 cost 
only $216,000—which is 20 per cent 
less than the unit price estimates of 
the Board of Surveys and Maps for 
such a quantity of work. This is in 
spite of the handicap of the regu 
lations under which WPA must 
operate. It should be remembered 
that many employees taken from re- 
lief rolls had to be trained in funda- 
mentals, and practically all had to 
be trained in the extreme accuracy 
necessary. However, this training 
| numerous men is itself an asset to 
the state. 

| would like to digress for a mo 
ment to emphasize the need for im- 
pressing on the layman the impor- 
tance of accurate maps and control. 
lo the general public a map is a 
map, regardless of accuracy and de- 
tail, and control has little if any 
meaning. It therefore falls on us 
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Every CouNTY IN FLorIDA Now HAs AT 
Least ONE TRIANGULATION STATION 


to joinup. However, we have been 
doing this very thing in our map 
making for a long time, largely be- 
cause a correlated system of surveys 
has not been available. 

Incidentally, we engineers have 
sometimes not made the best use of 
the information at hand. Many 
large cities have established bench 
marks and made maps based on a 
dozen or more different datums. Yet 
in many of these very cities there 
were available bench marks estab- 
lished by the U. S. Coast and Geo- 
detic Survey. If these had been used, 
all the resulting confusion and unnec- 
essary work would have been elimin- 
ated. Likewise the matter of hori- 
zontal control has been overlooked. 

In conclusion I wish to emphasize 
again the substantial achievements 
of the Florida Mapping Project. It 
is to be hoped that engineers through- 
out the country will lend support to 
any program for similar work in 
their respective states, whether it 
is carried on by the WPA or any 
other organization furnishing relief, 
or whether it is absorbed in some 
regular government program. 








Shore Protective Work at Winthrop, Mass. 


By Ricuarp K. Hare 


Associate Memsper AMERICAN Society or Crvit ENGINEERS 
Associate ComMissioner, Massacnusetts DEPARTMENT or Pusiic Works, Boston, Mass. 


HE town of Winthrop is situated about 4'/» miles 

northeast of Boston. Its easterly shore, about 

3.3 miles long, borders on Boston Bay and is 
exposed, without any shelter, to east and northeast 
storms (Fig. 1). 

A study of the geological history of this section 
indicates that when 
the great Wisconsin 
ice sheet retreated, 
some 25,000 years 
ago, it left a great 
mass of drift, con- 
sisting of clay, sand, 
and gravel, with nu- 
merous boulders and 
stones of all sizes. 
In the drumlins 
the smooth oval hills 
which are such a 
characteristic feature 
of the Massachusetts 
landscape—this drift 
or boulder clay was 
much compacted by 
the great weight of 
the ice, and where 
exposed, offers con- 
siderable resistance 
to attack by the sea. 

Much of the drift was deposited on a surface which is 
now below sea level. There have doubtless been many 
fluctuations in the relative levels between sea and land 
since the retreat of the ice sheet, and the sea has prob- 
ably been somewhat higher than it is at present in this 
area. Authorities still differ as to the evidence of the 
present trend; those who claim that any change is 
taking place believe that the land is sinking, with respect 
to sea level, at a rate not exceeding a foot a century. 
Such a change in elevation is too slight to affect the 
design of shore protective works. 





James M. Bryne 


BREAKING WAveS Dasuep H1Gn”’ 


HOW WINTHROP BEACHES WERE FORMED 


As always happens in the case of drowned or sub- 
merged coast lines, the sea has attacked the headlands 
and washed the eroded fine materials along the shore, 
forming bars and beaches, with lagoons and salt marshes 
in the protected areas behind them. 

As the headlands were cut away, large masses of 
boulders were left behind, forming a natural protective 
covering to the underwater slope, so that deep cutting 
now proceeds very slowly, and very little material is ob- 
tained for beach building. The beaches have receded 
and straightened to form a smoother shore line. 

Che northern part of Winthrop, known as Winthrop 
Highlands, is made up of a group of four drumlins. The 
easterly one, forming Grovers Cliff, has been badly 
cliffed, and more than half of it has been washed away; 
another one nearby has nearly disappeared; the third 
has been cliffed on the north side; and the fourth has 
not yet been attacked. Material from the group has 
drifted to the north to add to Revere Beach and to the 
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VEN the stern New England coasi 

is not proof against the constani 
beating of the waves. At Winthrop, 
Mass., for example, beach erosion has 
demanded attention since houses first 
began to line the shore. The protection 
works, from the first seawall built in 
1900, to the breakwater completed in 
1935, are described here. This is an 
abridgment of a paper delivered before 
the joint session of the Waterways 
Division and the American Shore and 
Beach Preservation Association at the 
Society's 1938 Spring Meeting. 


south to form 
Winthrop and 
Shirley beaches. 
Opposite the 
center of the 
town is a single 
drumlin known 
as Great Head. 
Its top stands 
about 100 ft 
above high tide. 
About half of 
this has been 
washed away, 
leaving a mass 
of boulders, shoals, and bars exposed at low tide. At the 
southern end of the town, known as Point Shirley, there 
are remains of another drumlin, some 50 ft high, which 
was badly cliffed on the east and north before the ac- 
cumulation of beach material protected it. It is 500 ft 
back from the present shore line. 

To the southeast of Point Shirley lies Deer Island, a 
part of Boston, which like most of the islands in Boston 
Harbor was formed from one or more drumlins sur- 
rounded by beach sand and gravel from the eroded faces 

The natural drift of eroded material has been from the 
headlands in both directions. That is, material from 
Grovers Cliff moved northerly towards Revere and south- 
erly towards Winthrop Beach; material from Great 
Head worked northerly towards Winthrop Beach and 
southerly towards Point Shirley; and material from the 
northerly side of Deer Island worked towards Point 
Shirley. The construction of protective works at 
Grovers Cliff, Great Head, and on Deer Island, has cut 
off this supply of material and there is little prospect of 
any increase in the amount of beach material available. 
The recession of Great Head has removed a natural 
barrier to the drifting of material, and it is probable 
that much of the fine material has been washed off 
Winthrop Beach and 
moved toward Shir- 
ley. Winthrop Beach 





above high tide is 
now largely com- x 
posed of  cobble- ; 


stones, though there 
is some sand at lower 
levels. 

Considerable por- 
tions of the beaches, 
as well as the head- 
lands, have been 
protected with sea 
walls. The works to 
be described are 
characteristic of all 
those in this section. 

In 1915 the Mas- 
sachusetts Depart- 
mentofPublicWorks lex 
built a concrete sea 
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| about 1,000 ft long on the Point Shirley shore. 
|) tails of the design are shown in Fig. 2. The face of this 
' has been eroded somewhat by the beach material, but 
timber groins show practically no deterioration and 
have proved effective in stabilizing the 
beach. There has been no tendency 

undermine the wall and no notice- 
ble cutting effect at the toe. The 
original cost of the structure was 
<90,000, or $20 per ft; and the total 
maintenance cost has amounted to 
only $2,000 in 23 years. 

\ considerable amount of water and 
beach material goes over this wall 
during severe storms—which probably 
would not have been the case had the 
structure been built to the standard 
height. In this connection it should 
be pointed out that the maximum 
observed tide in this district is 15.6 
as a still-water level); to this ele- 
vation wave heights must be added. 
It has been the general experience 
of the Department of Public Works 
that it is necessary to have the top of 
a sea wall 22 ft above mean low water 
to keep green water and materials 
from going over it, and even this is not high enough 
on a beach of shingle material. On such a beach storm 
waves will build up a shingle levee with its top 27 
ft above mean low water. 


Ww 


STOPPING EROSION AT GREAT HEAD 


To stop the erosion at Great Head, which had been 
proceeding at an estimated rate of about one foot a year, 
the Department in 1927 constructed a sea wall around 
the foot of the cliff, from 5 to 35 ft back of the high-water 
line. Details are shown in Fig. 3. The wall cost about 
$75,000 ($62.50 per ft), and there has been no cost of 
maintenance. There is a considerable area of boulder- 
strewn flats in front of this wall, which undoubtedly has 
a tendency to reduce wave action. Very little water and 
practically no beach material are carried over the top. 

The construction of the Great Head wall has, of course, 
stopped all erosion of the toe of the cliff, but the face 
and top of the slope are still subject to rain and frost 
action. (The effect of this has not been excessive during 
the past ten years.) The wall was built as far from the 
toe as was deemed wise in the hope that the town would 
gradually place filling behind it to ease the slope. 

The Winthrop Beach wall (Fig. 4) was built by the 
Metropolitan District Commission in 1900 in connection 
with the construction of a parkway. It extends between 
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Grovers Cliff and Winthrop Head, a distance of about one 
mile, and is 30 to 80 ft back of the high-water line. 

This structure was originally built of granite blocks 
with rubble backing, without groins, riprap, or other 
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form of toe protection. It has been subject to very 
severe attack, and a number of portions have been 
washed out. In repairing the damage a more substantial 
section has been substituted, with concrete backing and 
with riprap to protect the toe. The top courses of stone 
have been fastened with iron dowels. Such work as 
has been done in recent years has been permanent and 
washouts have been confined to unimproved sections. 


OFFSHORE BREAKWATER CONSTRUCTED 


After considerable damage was caused by a severe 
storm in 1931, the Legislature directed the Department 
of Public Works to study the conditions and report on 
what action should be taken, giving special consideration 
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to an offshore breakwater, which was much desired by 
the inhabitants of the town. The Department recom- 
mended that the height of the wall should be increased 
by a concrete addition 3'/2 ft high, that riprap should be 
placed in front of the wall, and that groins should be 
built to prevent the beach material from shifting back 
and forth and possibly exposing the toe. The Depart- 
ment also submitted an alternative plan for an offshore 
breakwater at considerably increased cost. 

Occupants of the houses and park officials objected 
to increasing the height of the wall because it would pre- 
vent people from enjoying the view from the much-used 











DAMAGE TO WINTHROP BEACH WALL, 1936 


parkway. It was also believed that the riprap might 
interfere with bathing. Consequently the Legislature 
directed that the Department should construct the break- 
water instead of adopting the plan suggested. This 
breakwater is shown in Fig. 5. The three northerly sec- 
tions were built first as the water was deeper at the north 
end and the waves were higher. While this end of the 
wall had not been damaged as much as the southerly 
end, more water and beach material had been carried 
over it and greater damage had been done in that area 
to the roadway and private property. This part of the 


breakwater was completed in November 1933, and 
~ 10' > 
Promenade 
Curb of 


Coping 
EI 21.40% y 
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proved so successiul during the following winter that the 
two southerly sections were soon added, being completed 
in January 1935. Later in the same year, the northerly 
section was lengthened 100 ft, giving a total length of 
2,250 ft at mean high water. 

In all, 111,000 tons of stone have been placed, the unit 
price averaging about $2.12 per ton in place. 

Che top of the breakwater was built in the form of an 
ellipse, with the stone blocks interlocked so as to offer 
little resistance to overtopping waves. There has been 
no displacement of these stones. The gaps in the struc- 
ture were left to save stone, to provide for circulation, 
and to enable small boats to get through. They are not 
wide enough to permit the passage of a sizable wave. 

Chis project has been effective in lessening wave ac- 
tion and in protecting the shore for a distance equal to 
its own length, with greater protection along the north 
part, where much less material has been washed into the 
street. There has been a tendency for the waves to 
work around the southerly end and wash out the beach 
just opposite. In this vicinity a 150-ft section of wall 
was undermined and destroyed during a storm in March 
1938. , 

Surveys of the beach were first made in 1897 (before 
the wall was built), and have been repeated at intervals 


392 


Civit ENGINEERING for Fune 1938 


Civit ENGINEERING for June 1938 





Nortu ENp or Great Heap WALL 


since then, the most recent being in 1938. The resulting 
cross-sections indicate that there has been no great 
change in the beach elevation back of the breakwater. 
but rather a shifting of the material back and forth along 
the beach. 

An estimate based on a comparison of the elevations 
obtained in the 1931 survey with those obtained in 1937, 
indicates that the low-water line has moved offshore and 
that the area above the low-water line has increased by 
nearly 160,000 sq ft. A rough computation shows that 
there is an increase of about 90,000 cu yd of material 
above low water. There has been a loss of about 40,000 
cu yd from the area between the 1931 low-water line 
and the breakwater, due largely to the seaward move- 
ment of the low-water line, as the change in average ele- 
vation of the underwater area back of the breakwater 
has been slight. This leaves a net gain of about 50,000 
cu yd back of the breakwater in the period of six years 
between the two surveys. 

It is believed that the construction of a new section to 
the south of the breakwater, a strengthening of the exist- 
ing sea wall, placing of riprap at the toe, and construc- 
tion of one or more groins will prevent further damage 
to the shore and loss of material from the beach. Of 
course, it would be practicable to bring in sand and build 
an artificial beach of suitable cross-section. Such work 
would greatly increase the recreational value of the 
beach and would add somewhat to the safety of the wall 
It is believed that an artificial beach would be com- 
paratively stable and suffer little wastage. 

George H. Delano is the chief engineer of the Massa 
chusetts Department of Public Works, and Francis L. 
Sellew is the district waterways engineer, responsible for 
the design and construction of the Great Head wall and 
the breakwater. 
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Improvement of St. Johns River and Harbor 


By Girsert A. YOUNGBERG 


MemBer AMERICAN Society oF Civit ENGINEERS 
Cotonet (Corps or Encrneers), U. S. Army, Retirep; Consuttinc ENGINEER, JACKSONVILLE, FLA. 


vast marsh in the east-central 


history of six decades of engineering bar as it can be carried, thus 


T= St. Johns River rises in a IT N these pages is presented a concise from the shore to as near the present 


part of Florida, flows in a work on the lower reaches of the St. securing a much greater volume of 
northerly direction for 257 miles to Johns River, Florida. Between the water, and consequently a greater 
jacksonville, and thence eastward lines, however, one can trace the develop- depth over the bar. That this 
28 miles to the Atlantic Ocean. The ment of the science and art of waterways would improve the bar, so long as 
normal fresh-water discharge at the improvement in general during the same the channel retains its present 
mouth is 4,200 to 8,300 cu ft per sec. period; for the gradual expansion of the direction and position, there can 
The lower section (Fig. 1) ex- St. Johns project, the modifications of be, I think, no question. .. .” 


tending from the highway bridge in the hydraulic theory involved, and the 


Lieutenant Wright further re- 


the city of Jacksonville to the constant improvements in methods and ported that to carry out the project 
Ocean Bar—a distance of 28 miles— equipment, are typical of what has taken fully, a jetty would be required on 
constitutes the so-called harbor of place on many another American river. the south side of the channel and 
Jacksonville. For many years the Colonel Youngberg’s paper, of which this that, if the work should result in 
bar at the mouth was the chief is an abridgment, was on the Waterways increasing depths over the bar, then 
obstacle to navigation. It was first Division program at the 1938 Spring some _ corresponding deepening 
investigated in 1852-1853 by Lieut. Meeting of the Society in Jacksonville. would also be needed in the river 


H. G. Wright, U. S. Engineers, 
(later a general officer and Chief of Engineers, and an 
Honorary Member of the Society). 

Lieutenant Wright reported that the channel was of 
the migratory type and that it shifted continually back 
and forth from north to south through a sector a mile 
wide. He reported a depth of 7 ft on the bar at mean 
low tide so that with a tidal range of about 5 ft no vessel 
drawing more than 10 or 12 ft could make the harbor, 
and then only on extreme high tide. He eoncluded that, 
unlike the bars at the mouths of the Mississippi River, 
the bar at the mouth of the St. Johns was not derived 
from sediment carried in suspension by the river currents 
but rather from the sands of the ocean beaches and 
shoals—these being subject to the normal constant action 
of waves and currents. His report was in part as follows: 

“It seems to me that the only project that can be at all 
reliable is to confine to the channel the waters of the 
river that pass over the north shoal, by a breakwater 
running nearly parallel to the channel, and extending 
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between the mouth and Jacksonville. 

Although the report is now 85 years old, it embodies 
the principles which have governed all subsequent navi- 
gation improvements. 

No actual work was done for 19 years following Lieu- 
tenant Wright’s report, but from observations during 
that period it was concluded that the migration of the 
channel had a cycle of about twenty-five years. Under 
the influence of the littoral drift, the channel would be 
forced to the southeast, and when the slope became too 
flat and the friction too great, a new channel would break 
through toward the northeast. The cycle would then be 
repeated (Fig. 2). This characteristic migration is now 
well understood but it was not so well known sixty or 
seventy years back. 

For a number of years after the close of the Civil 
War Brevet Major-General Quincy A. Gillmore, M. Am. 
Soc. C.E., had charge of river and harbor improvements 
on the south Atlantic coast. Based on the survey of 1868 
he submitted a report suggesting three possible methods 
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of improving navigation on the bar of the St. Johns River. 
The first of these was improvement of the river proper 
by straightening, in order “‘to facilitate the inward, and 
consequently the outward, flow of tide,’ but in his 
opinion this did not seem to promise any certain or per- 
manent improvement on the bar. 

A second method was improvement by jetties at the 
mouth, “to confine waters which now flow into the 
ocean ... over a waterway 16,630 ft in width so that they 
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will be compelled to make their exit within narrower 
limits and consequently with increased velocity.”’ 
General Gillmore did not then recommend the work 
because of its great expense and the time necessary for 
its completion. 
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His third suggested method was “‘by repeated dredg- 
ing or raking on the bar during the strongest stage of ebb 
current."’ He believed that a constant minimum depth 
of 10 ft at mean low water could be had at a cost of 
$10,000 per year. 

During the early seventies Congress appropriated 
$50,000 for the improvement of the bar channel, and this 
was expended in dragging chains or other drags in which- 
ever natural channel seemed to be the best at the time. 
In 1872 dredging was done by a side-wheel steamer, the 
Hlenry Burden—a privately owned craft, fitted with a 
9-in. centrifugal pump and two 6-in. suction pipes pass- 
ing over the stern, each equipped with a drag. Bins to 
hold the sand were constructed on the main deck, one 
on each side. The bins were sluiced out with clean 
water by laborers stirring up the sand with hoes. This 
seems to have been the first sea-going hopper dredge in 
the United States. 

In 1874 General Gillmore reported he did not believe 
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jetty, which was nearly 11,000 ft long. was about 10 
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that jetties were practicable in the St. Johns bar or that 
dredging or dragging was of any permanent value. And 
then for about four years efforts were made to provide 
an outlet to the sea via the inland waterway to Fernan- 
dina. 

This proposed route did not meet with favor in Jackson- 
ville, and Capt. James B. Eads, M. Am. Soc. C.E., then 
building the Mississippi jetties, was retained by the city 
as a consultant. He submitted a report recommending 
two converging jetties standing well above the high-tide 
level. Merely as an expedient the Henry Burden was 
again put to work, with no idea that a permanent depth 
would be secured. 

In 1879 General Gillmore also recommended perma- 
nent improvement works, to consist of two jetties pro- 
jecting from the northerly and southerly banks of the 
river and converging until they were 1,600 or 1,800 ft 
apart at their outer ends, the idea being to cause scour 
to a depth of 15 ft at mean low water on the bar. 


THEORY OF THE “DROWNED” JETTY 


The north jetty was to be 9,400 ft long and the south 
jetty 6,800 ft long. (As finally completed the lengths are 
14,300 and 11,183 ft, respectively.) Contrary to Captain 
Eads’ recommendation, but under a theory then in 
vogue, the jetties were to be of the submerged or 
“drowned” type. The outer 2,000 ft of each jetty was 
to have its crest at half tide level, but the inner portion 
was to have its summit at about 3 ft below mean low tide. 
The theory was that the tide, rising freely in the open 
ocean, would flow rapidly over the jetties into the river 
estuary, and that little significance need attach to any 
scour by that portion of the flood entering between the 
outer ends of .the jetties. Since the tide in the open 
ocean would recede rapidly, it was realized that, on the 
ebb, some portion of the tide would return to the ocean 
over the jetties but possibly at a lower velocity than the 
incoming flood tide, but also that the lower portion of 
the outgoing tide would be confined between the jetties 
and scour out the channel across the bar. There seems 
to have been some idea that the distance between the 
jetties at the outer ends should be such as to reduce the 
ebb velocity to that barely necessary to move the sand. 
It was feared that a greater velocity would induce an 
excessive scouring action and that it would interfere 
with the movement of incoming ships. 

The jetties were to consist of riprap stone resting on a 
mattress of logs and brush. Logs and brush were also to 
be introduced in the jetty as hearting should it be found 
expedient. The total cost of the jetties was estimated 
at $1,306,409. 

In 1880 Congress appropriated $125,000 to begin the 
work, and a contract was made with Capt. R. G. Ross 
at $12.49 per lin ft for mattresses 54 ft wide composed 
of a solid layer of logs covered with brush to a thickness 
of about 20 in., topped with a 15-in. layer of stone, mak- 
ing a layer about 3 ft deep. At the beginning of the 
work, stone was procured from New York City—its cost 
on board the vessel at that port being as low as 25 cents 
per long ton. The stone really served as ballast for 
vessels coming south to load lumber. 

For a number of years, as Congress appropriated funds 
intermittently, the work was prosecuted by Captain 
Ross and other contractors. About 1885 Ross was con- 
fronted with a threat of infringement of a patent on the 
log mattress. He discontinued its use, but devised 4 
brush-facine mattress, superior to the former type be- 
cause of its flexibility. It also cost less to construct and 
was more easily placed in position. 


Vou. 8 N 


visable to check the movement of sand thronch the «. 


h 


i. 





N o 


> 


6 





Vout. 8, No. 6 


.bout 1885 or 1886 the use of New York stone was 
discontinued and resort was had to the hard flint surface 
field stone found in the vicinity of Ocala, Fla. This 
small stone answered the purpose very well since the 
ietties were built only to the low-water level or less and 
‘hus were not subject to severe wave action. For a time 
it was placed in two ridges at the outer edges of each 
icity and the space between was filled with oyster shell, 
which could be had in abundance and cost less than half 
as much. At first the shell was shoveled directly from 
barges into the water, but later the wastage was reduced 
by placing the shell in large paper sacks which were then 
lowered to their proper position. The shell was subse- 
quently covered with small stone, and the submerged 
portions of the jetties were completed in this manner. 


A 9-FT CHANNEL ACHIEVED BY 1SS6 


The congressional appropriations were generally too 
small to permit real efficiency and economy. However, 
by ISS86 the channel between the jetties had a width 
of 400 ft at mean low water and a central depth of 
nearly 9 ft. By that time, the south jetty showed a 
general settlement of 2 ft throughout, which was at- 
tributed to the destruction of the log-and-brush mattress 
foundations by marine borers. From that date no wood 
was used in the upper portions of the work. Mattresses 
do, however, seem to have been used subsequently for 
foundations, but wherever these may have been destroyed 
by the teredo they have been replaced in a measure by 
shells of oysters which found the original lime rock very 
much to their liking. 

The north jetty, which was ultimately to base on 
Fort George Island, was projected across a so-called 
swash channel lying between the island and a nearby 
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Fic. 2. THe Ocean Bar, SHOWING THE SHIFTING OF THE CHANNEL 
BETWEEN 1853 AND 1878 


barrier shoal (Fig. 3). The initial work tended to arrest 
the southerly swing of the northerly ship channel and to 
scour off the southern edge of the shoal later known as 
Ward's Bank. However, it was not long before the 
northerly swash channel began to deepen, and it was de- 
cided to extend the jetty westward to connect with higher 
ground on Fort George Island. This extension consisted 
ol two rows of palmetto piling 6 ft apart, well braced and 
filled with brush mattresses which were covered with 
stone. It was soon found that this was practically use- 
less since it permitted the water to scour out the sand 
underneath the mattress, and the latter was too stiff to 
setUe to the bottom. On the basis of this experiment the 
later mattresses for all purposes were made narrower 
and were laid in water 7 ft or more deep, at which depths 
the scour seemed to be less than at higher elevations. 


In the late eighties and early nineties the work was 
under the direction of Capt. W. M. Black, M. Am. Soc. 
C.E., who subsequently was the Chief of Engineers, U. S. 
Army, during the period of the World War. He was of a 
resourceful turn of mind and not averse to experimenta- 
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tion. He capped the inner ends of the jetties with con- 
crete blocks weighing about 1,600 lb each In 1891 ex- 
periments were made with concrete blocks weighing 
from 6 to 10 tons each, but later in that same year it 
was found that the 10-ton blocks on the north jetty had 
been displaced by storms. As a result of these experi- 
ments, it was definitely decided to use larger, heavier 
stone, and in subsequent contracts minimum sizes or 
weights were established and the specifications called 
for the stone to range from the minimum size up to 14, 16, 
or more tons—according to the capacity of the contrac- 
tor’s equipment. 

This large stone was all placed on the jetties by means 
of floating derricks, and under the influence of wave 
action the heavy boulders at the end of the fall would 
take on a terrific pendulum-like swing, which introduced 
a grave risk of capsizing the derrick. It required con- 
siderable skill on the part of the inspector and hoist opera- 
tor to determine at just what point in the swing the boul- 
der should be released in order that it might be placed 
in the jetty rather than wasted in the water alongside. 
In the course of years contract prices for the placement 
of stone ranged from $2.00 up to $6.75 per ton, and con- 
sequently many of the large granite boulders over which 
fishermen now swarm have cost the government more 
than $100 each. 

By 1895 a 15-ft channel had been secured across the 
bar, and afforded depths exceeding those in the river— 
particularly in the vicinity of Dames Point. Funds for 
the improvement of the river between the bar and 
Jacksonville had never been made available by Congress, 
and in 1892 Duval County floated a bond issue of 
$300,000 for dredging and construction of training walls 
and protective dikes along the banks. 


A 24-FT CHANNEL BECOMES NECESSARY 


Meanwhile the commerce of Jacksonville had increased 
and the vessels had grown larger, thereby necessitating a 
consideration of further improvements. In 1895 the 
District Engineer recommended works designed to pro- 
duce a 24-ft channel. . 

By that date the theory of the “‘drowned”’ jetty had 
proved untenable but, for lack of funds and lack of legal 
authority, little or no effort had been made to build up the 
jetties. Therefore in 1895 the outer end of the north 
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jetty, which was nearly 11,000 ft long, was about 10 
ft below mean low water. It then sloped upward for 
about 2,400 ft from the end, to the low-water plane. 
The south jetty was in a somewhat similar condition. 
The District En- 
gineer concluded 
that if the jetties 
were raised 
throughout their 
entire lengths to 
the level of mean 
low water and all 
Tue WetaTKA—a Mopern 24-In. Prre- the flood and ebb 
waters were made 
Designed Especially for Work on the St. tO pass between 
Johns River, It Has Subsequently Been them, the 24-ft 
Used in a Number of Other Localities channel could be 
produced and 
maintained at least as far out as the end of the north 
jetty. In due course funds were appropriated for this 
so-called 24-ft project. Thus the theory was abandoned 
that the entire tidal flow through the opening would 
be detrimental rather than advantageous. 

The Ward's Bank shoal (Fig. 3) for many years had 
persistently tended to move southward across the chan- 
nel, and considerable dredging had been required. To 
offset this southward tendency the 24-ft project contem- 
plated a so-called training wall across the embayment 
just below Mayport on the right bank (Fig. 1). This wall 
was finally constructed about 1924. It consists of a stabi- 
lizing core wall of piles, brush, and stone; a sand fill 
placed by hydraulic pipe-line dredge; a protective cover- 
ing of oyster shell; and a rock revetment. It has ad- 
mirably served its purpose in guiding the tidal currents in 
the ship channel and scouring the southerly edge of the 
Ward's Bank shoal, thus preventing its encroachment 
from the north—though a moderate amount of dredging 
is still necessary. 





LINE DREDGE 


IMPROVEMENTS SUBSEQUENT TO 1910 


By 1910 the 24-ft project was practically complete, 
but in the meantime a need had arisen for a channel of 
still greater depth. On the basis of reports submitted by 
the U. S. Engineer Department, Congress adopted a proj- 
ect for a 30-ft depth from Jacksonville to the ocean 
and made the initial appropriation in 1910. The new 
channel was to follow the line of the 24-ft channel, and 
the depth was to be secured by dredging of sand, by ex- 
cavation of rock, and by the construction of training 
walls and revetments. This project involved no new 
principles or methods. 

With the increase of commerce and development of 
port facilities, local interests desired further improve- 
ment, and the River and Harbor Act of 1920 ultimately 
produced a survey report which was submitted in 1926, 
by the writer, then serving as U. S. District Engineer. 
The report stated that between Eastport and Pilot Town 
(Fig. 1) the channel curvature totaled more than two 
full circles, and that relief could be provided by widening 
the bend at Dames Point and the next bend downstream. 
However, such an improvement was not, in the writer’s 
opinion, adequate for the expected expansion of traffic, 
and accordingly he gave consideration to rectification of 
the channel by dredging a cut across Dames Point for 
a channel 30 ft deep and 300 ft wide, and by similar work 
further downstream. He also recommended a realine- 
ment of the channel between the jetties, which then was 
in the form of a reverse curve and entailed considerable 
danger to vessels entering the port during northeast 
storms; and expressed the opinion that it would be ad- 





abandon the at- 
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visable to check the movement of sand through the north 
jetty by filling the voids between the larger rock masses — 
the purpose being to cut off the supply and so reduce ‘he 
amount of dredging to Ward's Bank shoal. 

Higher authority very emphatically disapproved the 
recommendation for the major cutoffs, which would 
have eliminated 452 deg of curvature, and recommended 
instead merely the widening of the bend at Dames Point. 
The cutoffs were rejected on the grounds that they would 
result in excessive erosion, in some lowering of the lake 
section of the river above Dames Point, and in the crea- 
tion of shoals, so that on the whole they would be detri- 
mental rather than beneficial to navigation. These views 
were based on previous practice in river improvement 
work in which bends were eased rather than eliminated. 
Since then the U. S. Waterways Experiment Station has 
been established at Vicksburg, Miss., and model studies 
have been made of the St. Johns River. It is understood 
that these have definitely indicated that the proposed 
cutoffs would not, after all, prove to be so impracticable 
and destructive, but on the contrary would be helpful. 

Part of the most recent work on the St. Johns River 
has been for the purpose of providing direct access to the 
terminals on the left bank between Commodore Point 
and Trout River. It has involved the dredging of a chan- 
nel 400 ft wide and 30 ft deep, locally known as ‘‘Ter- 
minal Channel,’ widening of cuts further downstream, 
and a greater easing at certain other bends. 

Within recent years the voids in the south jetty have 
been more or less completely closed with small stone, thus 
preventing the passage of sand into the ship channel 
The movement of sand through the north jetty has been 
similarly blocked off by filling the voids with concrete. 
These works have been highly beneficial. 


ECONOMICS OF THE PROJECT 


Up to June 30, 1936, the total cost of improvements 
in the lower section of the St. Johns River had amounted 
to $16,250,000, of which all but about $300,000 had been 
borne by the U. S. Government. 

And now, a word about the port itself. Jacksonville is 
an important distributing center for petroleum and 
fertilizer products, for paper, creosote, automobiles, cof- 
fee, canned beef, sugar, and other items which are re- 
ceived by water from both foreign and domestic sources. 
It has attained first rank as a market for naval stores 
and enjoys a large trade in the shipment of logs, lumber, 
fruit, and vegetables. In the six decades since the im- 
provement was initiated, its commerce has shown a very 
large relative increase. In 1879 only 331 vessels cleared 
from the port with a net tonnage of 157,212 tons. The 
foreign trade had a value of a little over $100,000. In 
1936 some 1,970 vessels cleared, with a net tonnage 
exceeding 4,767,000 tons. For 1936 the foreign com- 
merce had a value of nearly $50,700,000, while the value 
of the coastwise trade exceeded $131,000,000. 

The records show that the river improvements and 
the growth of the commerce of the port have proceeded 
pari passu. Every increase in the navigable capacity of 
the harbor and its ocean entrance has resulted in a cor- 
responding and commensurate increase in the volume 
and value of commerce. Although “Old Hickory, 
whose name the city bears, was averse, on constitutional 
grounds, to “internal improvements’’ at the expense ol 
the federal treasury, there is no room for doubt that the 
event has justified the Supreme Court’s application of 
the Interstate Commerce Clause of the Constitution to 
waterway improvements in the interests of navigation 
and commerce. Certainly the expenditures on the 5t. 
Johns River have resulted in widespread national benefit 





slabs are kept in line by a stop angle at the ends of the 


N 0. 6 


le n th 
ASS¢ 
luce ne 


ved he 
would 
nended 
3 Point. 
’ would 
he lake 
lé crea- 
e detri 
e views 
vement 
inated 
ion has 
Studies 
*rstood 
oposed 
ticable 
Ipful 
River 
to the 
Point 
| chan- 
*Ter- 
tream, 


y have 
>, thus 
annel 
s been 
crete 


ments 
unted 
| been 


rille is 
| and 
x cof- 
re re- 
urces. 
stores 
mber 
e im- 
_ Very 
eared 

The 
a 
nage 
com- 
value 


and 
eded 
ty of 
cor 
lume 
ry, 
ional 
se Ol 
t the 
n of 
nm ti 
tio! 
e st 


lent 


; O1 the 








The Overseas Railroad Becomes a Highway 
vamping 13 Miles of Bridges to Handle Auto Traffic Ils Mayor Part of Florida Keys Project 
By B. M. Duncan 


GENERAL MANAGER, OvERSEAS ROAD AND Tot Bripce District, Monroe County, Key West, FLA. 


HE islands composing the EY West, the city near the western steel through-truss spans. In ad 

Florida Keys are of coral end of the chain of coral islands _ dition there are two movable spans, 

formation and vary in size known as the Florida Keys, is now a steel deck-girder bascule span, 

| a few acres to approximately the southern terminus of U.S. Highway and a steel through-truss swing 

00 acres. They do not rise No.1. Theautoroad, openedon March span, each on concrete piers. Most 

many feet above sea level, and are 29 of this year, utilizes some 30 miles of of these structures were designed 
separated by mud flats, shallow bridges and embankments of the aban- for Cooper’s E-45 loading. 

water, and numerous channels vary- doned Key West Extension of the Florida Six hurricanes in the last thirty 

in width from a few hundred East Coast Railway, and eliminates two years have failed to damage any of 


f ; 
eel 


tween 1922 and 1928 Monroe _ qutred of auto traffic. 


to seven miles (Fig. 1). Be- 14-mile ferry crossings previously re- thebridges. All concrete piers were 


The story of this founded on rock with timber piling 


County expended about $4,000,000 construction as told here is an abridg- driven 6 to 10 ft into the rock. All 

nstructing a highway from Key ment of a paper presented before the the steel structures had been kept 
West to the mainland except for Highway Division on April 21, 1938, at cleaned and painted, and there was 
two water gaps of approximately 14 the Jacksonville Meeting of the Society. no evidence of loss of metal due to 


miles each. In 1933 the state 
legislature created the Overseas Road and Toll Bridge 
District, with power to sell bonds to complete the Over- 
seas Highway and to construct, operate, and maintain a 
toll road between Lower Matecumbe and Big Pine Key. 
\fter the 1935 hurricane destroyed about forty miles 
i the tracks of the Key West Extension of the Florida 
East Coast Railway, that company abandoned its line 





if Highway Was CARRIED OVER THE TOP OF THE OLD 
BaHiA HONDA BRIDGE 


er the Keys and sold its right-of-way and structures to 
the District. The price of $640,000 was the salvage 
ue to the railroad, but by the purchase the Bridge 

Uistrict effected a saving of approximately $10,000,000 

the construction of similar-type parallel highway 

ridges. A $3,600,000 loan without grant was secured 

the Public Works Administration for this project, 
(district issuing 30-year 4-per cent revenue bonds. 

_in the distance of 44 miles between Lower Matecumbe 
Key and Big Pine Key there are 13 miles of bridges, and 
ximately 7 miles of embankment in shallow water. 
ridges are of three general classifications: approxi- 


( miles of concrete arch spans with rock fill be- 


corrosion except under the ties on 
the top cover plate of the girders. The plain concrete 
arches were in excellent condition. Except for a few 
washouts from the 1935 storm, the railroad fills within 
the District were also in good shape. 

There are many ways of placing a roadway deck on 
such structures. The problem was to obtain an eco 
nomical design that would suffer the least possible damage 
from a hurricane. The widening of the existing spans by 
widening the piers and extending the arch ring or adding 
girders would have been desirable from the standpoint of 
probable damage from hurricanes, but there were not 
sufficient funds for this purpose, nor was it considered 
justifiable from an economic standpoint. The solution 
appeared to be a flat roadway slab either of reinforced 
concrete or timber, with details arranged to minimize 
the loss in the event of a storm. 

Whether or not to use reinforced concrete in this area 
required considerable study. However, an inspection of 
structures of varying ages in or near salt water indicated 
satisfactory life of reinforced slabs at an elevation above 
salt water similar to the ones encountered on our project, 
so that type of construction was ultimately adopted. 
Local rock was used for the 
concrete, but as no silica sand 
is available in this territory it ncuitiat: =" meee | 
was necessary to ship that 
material from the central part 
of the state. 

There is no fresh-water 
supply within a distance of 
90 to 130 miles of these struc- 
tures. When the railroad was 
being built, efforts were made 
at first to bring in fresh water . 
from the mainland, but the a te 
expense and uncertainty of —_— 
maintaining a constant supply art, 
soon caused the engineers to . 
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MAP OF THE OVER- 


the spandrel walls; approximately 5 miles of steel na SEAS HIGHWA\ 
plate girder spans: and approximately 1 mile of Key West 
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OKING WESTERLY FROM KNIGHT'S 
ALONG MOorRE THAN Five MILES 
Deck PLATE GIRDER SPANS 


FE 


abandon the at 
tempt, and some of 
the concrete for the 
reinforced arches 
and all that for the 
plain arches was 
mixed with salt 
water. An inspec 
tion of the struc 
tures shows that 
this concrete is in 
excellent condition 
after twenty-five to 
thirty years of ex- 
posure, and the 
specifications for 
the new work ac- 
cordingly permitted 
salt water for mix 
ing concrete. 

In reworking the 
railroad embank 
ments for the new 
highway, existing 
grades were lowered 
to give a 34-ft width of roadway. Side slopes were 
varied to conform to the existing slopes. The new pave 
ment is rock base surface treated using local material. 
The cost of the completed roadway on embankments 
is approximately $12,000 per mile. 

Over the concrete arch spans it was first planned to 
have a flat slab the entire width of the new 20-ft roadway, 
with the 4-ft overhang beyond the spandrel walls rein 
forced for cantilever design. However, this overhang 
is susceptible to uplift by wave action in bad storms, and 
it was easy to visualize a loss of the complete deck if the 
slab was the full width of the roadway. As it was not 
considered feasible to anchor and reinforce the slab to 
take care of this possible uplift, this design was even 
tually discarded in favor of one giving assurance of a 
minimum loss in case of storm. In the final design (Fig. 
2a), wide-flanged steel beams across the spandrel walls 
support small-unit reinforced-concrete slabs the width 
of the overhang 

It was found more economical to reinforce the curb as 
an outside beam and 
run the main slab rein 
forcement between curb 
and spandrel wall than . 
to have the main rein 
forcing parallel with the "Center Lin 
curb. The bottom of 
the curb beam was kept 
flush with the bottom 
of the floor slab to avoid 
creating dead-air pock 
ets under the slab and 
to simplify the form 
work. Cross-beams 
spaced approximately 
8S ft apart appeared to 
give the most economi 
cal design. A construc 
tion joint was provided 
at each beam, and ex 
pansion joints were 
located approximately 





every oU it Fic. 2. Hatr-Sections SHOWING RECONSTRUCTION 


Where a concrete or (a) Concrete ARCH SPANS AND (5) Deck 


handrail is used, the PLATE GIRDER SPANS 





slabs are kept in line by a stop angle at the ends of the 
beams; where a steel handrail is used, the steel posts 
serve in place of the stop angle. Two anchor bolts were 
placed in the spandrel wall in each slab unit to serve as 
anchors against any tendency of the slabs to craw}. 
Around that portion of the anchor bolts extending into 
the slab there was placed a 2'/,-in. cartridge filled in with 
asphalt, to permit a slight movement of the slab. 4 
washer on top of the anchor bolt provides anchorage 
against uplift. As the outside edges of the slabs are 
not anchored to the beams, the anchor bolts in the 
spandrel walls will act as hinges in the event that storm 
action tends to lift the roadway. This flexible design 
should stand wave impact better than a rigid type. 
Between the spandrel walls a rock base with bitumi 





AN EXISTING BASCULE SPAN WITH 16-FT CLEARANCE Was 
WIDENED TO 21 Fr 4 IN. 


nous retread surface was laid directly on the railroad 
fill, without additional preparation except tamping the 
fill back into the trenches made for the steel beams. 

The contract cost of this construction was approxi 
mately $24 per ft of complete bridge. 

In the deck plate girder spans, the girders are 7 ft 9 in 
apart, so some additional support for the roadway deck 
had to be provided. Spreading the girders apart was 
impracticable, as it would have required a wider cap on 
the piers and the cutting out and replacing of all bracing. 
An outside line of stringers supported by brackets from 
the existing girders was considered, but this design was 
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ioned in favor of a method that would permit a 
-ough circulation of air under the entire slab. The final 
design is shown in Fig. 2 (6). Wide-flange steel beams 
placed across the girders at approximately 10-ft 
rs and supported near the ends by a T-brace ex- 
ling to the bottom flange of the girders. The cross- 
ns rested on bearing blocks which centered the load 
the cover plate and precluded removing or counter- 
sinking existing rivets. To avoid field drilling of the 
existing structural steel, all connections were welded. 
entire design is such that the failure of any welded 
nnection would result in the deflection of the beam and 
racking of the concrete slab rather than in the sudden 
lapse of any unit. 
\s the bottoms of these girder spans are all more than 
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EACH OF THE TRUSSES OF THE SWING SPAN WAS JACKED Out Four 
FRET TO ACCOMMODATE THE NEW HIGHWAY 


\ ft above mean low tide and as the piers have rounded 
ends, there is little or no possibility of damage from wave 
ction. A continuous 9-in. vertical clearance between 
the top of the girders and the bottom of the slabs pre- 

ents wind pressure being built up beneath them. The 
nereased weight of the concrete slabs on the girders 
idds to the factor of safety against overturning due to 
horizontal wind pressures. 

The contract cost of this construction, including the 
cleaning and painting of existing steel, was approxi- 
mately $31 per ft of complete bridge. 

All the truss spans, except the swing span, are in the 
Bahia Honda Bridge, which is approximately one mile 
long. To provide two-way traffic where there was but 

\-{t horizontal clearance, several designs were con- 
sidered: a double deck, side lanes, spreading of the 
trusses, and placing of two lanes over the top. Single 
lanes, either double deck or on the side, were objectionable 
from the traffic standpoint as the stalling of a car would 
completely block one line of traffic. Spreading the 
trusses was feasible, even though it necessitated widening 
the piers. However, the design with two lanes over the 
top was found to be cheaper by about $100,000, or 20 per 
cent, and was adopted. 

A new floor beam at each panel point was seated on 
pedestals of fabricated structural steel welded to the cover 


, 
; 


plate of the top chord. At the ends of the trusses, 
lled sections seated on the existing end floor-beam 
hanger posts were used as columns to support the new 
end floor beam. Stringers in the intermediate panels 
were framed into the floor beams with riveted connec 
tions, while the stringers in the end panels were extended 
r the end floor beam to an open joint. A reinforced 
rete floor is placed on the stringers. 
(he cost of the complete reconstruction, including 
some work on a number of deck-girder approach spans, 
proximately $60 per ft of roadway. 


ONE OF THE CONCRETE ARCH SECTIONS 
The Overhanging Slabs Are “Hinged”’ to 
Provide Protection Against Wave Impact 
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The existing bascule bridge is a simple 56-ft deck 
girder span lifted by two counterweighted girders turning 
on trunnions. As the lifting girders and counterweight 
frames extend above the proposed roadway with only 
16-ft horizontal clearance, it was necessary to lower them 
approximately 6 ft so that they would be below floor 
level, and then remove a portion of the counterweight 
to provide a 21-ft 4-in. clearance. The girder span, 
which was left in place while the lifting girders were 
being lowered, was widened by adding an outside line 
of stringers supported by brackets. An open steel-grid 
floor was used for the roadway deck. Additional coun- 
terweight, mostly lead, was added at the lower end of the 
lifting girders. The span, previously hand-operated, 
is now opened with a gasoline engine. The cost of all 
reconstruction is less than $24,000. 

On the existing swing span—a 256-ft through-truss 
with 14-ft horizontal clearance—spreading of the trusses 
was the only practical way to obtain a two-lane roadway. 

Brackets to support the four center posts in their 
new positions were added to the drum with diagonal 
tension ties and compression struts. The span, swung 
in the open position, was supported on falsework on the 
center piers of the fender system. The bracing and one 
side of the floor beams were cut and then each truss was 
jacked out 4 ft on railroad rails at the panel points. 

The existing floor beams were lengthened by splicing 
in two new sections so that the existing stringers and the 
end wedge machinery would remain on the center line. 
This allowed the center section of the bridge to act as 
a counter balance for one truss while the other truss was 
moved out, which simplified the jacking operations and 
required fewer ties. To hold the trusses vertical while 
they were being moved, four adjustable struts were 
placed at the top chords. All the old bracing was re 
placed with heavier members mostly welded to the 
existing gusset plates. A 4-in. timber plank deck on 
timber stringers was added. The only change required 
in the machinery was the extension of the five horizontal 
shafts. A new motor replaces an old gasoline engine. 

The cost of the complete reconstruction is approxi 
mately $44,000. 

The whole project was let to contract with the excep 
tion of the two movable spans, which were reconstructed 
with the District's forces. The entire project was opened 
to traffic March 29, 1938, approximately 15 months 
after construction was begun. It will be entirely com 
pleted about July 1, 1938. 

The toll rates are $1 per car and driver, 25 cents per 
passenger, and $1 to 6 for a truck. At present eight 
hundred cars are using the highway daily, giving a 
revenue of approximately $1,000 a day. During the 
winter months—the tourist season—a 50 per cent in 
crease is expected. From all indications the project 
will be a success, as the demand for the highway has been 
great and is steadily increasing. 
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The Civil Engineer and Malaria Control 
Emphasizing the Economics of the Problem and Outlining the Obligations of the Profession 


By L. M. CLarKkson 
Director or Sanrrary ENGINEERING, Georcia STATE DEPARTMENT OF Pustic HEAttu, ATLANTA, Ga. 


HE importance of malaria in 
the United States is quickly 
shown by reference to vital 
statistics. In some parts of the 
country the death rate from this 
disease is at least three times greater 
than that from typhoid fever, and 
the economic loss many times 
greater. The civil engineer has 
here an opportunity to render a 
valuable service to public health, 
for malaria control is essentially a 
civil engineering problem. 

It is not true that malaria is found 
only in the South. Although at 
present it is of serious concern chiefly in that region, it 
has been and can again be of national importance. 
Locally it takes precedence over other health problems 
with which the engineer seems more concerned. Let us 
analyze it nationally. In the year 1915 in a New Eng- 
land state there were 112 deaths from malaria, and a fa- 
tality rate of 5.4 per cent. During a five-year period 
ending in 1916 a borough of greater New York had a 
mortality rate of 6.3 per 100,000. Evidence of recent 
malaria in New England is contained in a report of 
the State Board of Health of Connecticut of 1914. I 
quote, “Greenwich has been one of the principal suf- 
ferers and in 1912 the number of cases was estimated at 
about 900."" A 1925 report of the Division of Sanitary 
Engineering of Illinois shows that in 1924 there were 80 
deaths from malaria in the state. In 1916 it was es- 
timated that in California there were 25,000 cases of 
malaria with a localized death rate as high as 13.8 per 
100,000. In 1929 there were 603 deaths from malaria 
in the state of Georgia, with an estimated 150,000 to 
250,000 cases. In 1935 in New Jersey there were 155 
cases and 6 deaths from malaria. Malaria is a serious 
public health menace in the South today, and is poten- 
tially a national menace. 


neer. 


of dollars. 


SOME ECONOMICS OF MALARIA AND ITS CONTROL 


It is recognized that the engineer by reason of his pro- 
fession is concerned, first, with the economic aspects, and 
second, with the feasibility of engineering construction. 
Let us then consider the ecnomics of malaria control 
work, 

Some few years ago it was estimated that in the south- 
ern states alone 3,000,000 people were suffering with 
malaria, with a yearly death toll of 15,000 persons, in- 
volving an economic loss of $100,000,000 annually. I 
cannot speak for the accuracy of such estimates, but they 
are at least indicative of the situation. I am convinced 
that the annual economic loss in some southern states is 
in millions of dollars. I quote from an eminent authority 
formerly connected with the U. S. Public Health Service: 
“For the South as a whole it is safe to say that typhoid 
fever, dysentery, pellagra, and tuberculosis, all together, 
are not as important as malaria.”’ 

In an economic survey of two counties in one state it 
was estimated that in one county the economic loss was 


LTHOUGH the responsibility for 

curing individuals suffering from 
malaria falls on the medical profession, 
the responsibility for general prevention 
and control measures falls on the engi- 
In their manifold construction 
activities engineers should beware of 
creating new breeding places for the 
malaria mosquito, which annually causes 
losses that must be reckoned in millions 
This article is an abridg- 
ment of a paper presented by Mr. 
Clarkson before the Sanitary Engineer- 
ing Division at the 1938 Spring Meeting. 
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$3 per acre under cultivation, and 
in the other it was about one-third 
of the annual assessed county tax. 
Similar financial losses have been 
found in industrial plants. The 
managers of the cotton mills in a 
southern town reported a loss of 
employee efficiency of from 40 to 60 
per cent during four malaria months. 
Instances can be cited where in- 
dustries were forced to close down 
on account of malaria. In some of 
the larger industrial corporations 
operating in the American tropics, 
one-half of the hospital cases are 
due to malaria. Those companies whose sanitary engi- 
neers have practiced malaria control have greatly 
profited thereby. r 

In a report of the United Fruit Company, a camp 
manager stated: ‘‘By means of malaria control and sani- 
tation we have obtained more working days per man, 
more stability, less sickness in camp, and in a three-year 
period the average increase of earning per man-month 
has been from $30.79 to $40.80.” This is practically a 
33 per cent increase in labor output. The loss in an ir- 
rigation district in one state in 1918 averaged $31.70 per 
family. In another county in the Southeast, in a rural 
area of 25 sq miles, the annual economic loss amounted 
to more than $12 per acre under cultivation. One large 
sawmill and box factory in the South stated that minor 
drainage operations near its plant in 1915 and 1916 were 
worth $35,000 per year to the company. An anti-ma- 
laria campaign in another southern state made it possible 
for a lumber company to ship 20 per cent more lumber, 
and increased the revenue to the railroad company by 
$30,000 a year. 

To some the term, ‘“‘man-made malaria,’’ may seem in 
need of clarification. Yet much malaria is man-made 
and is caused by work over which the engineer has con- 
trol. Not only is the engineer essential in carrying out a 
program of malaria control but also he may himself 
cause serious malaria problems if his knowledge of ma- 
laria engineering is limited. Young engineers especially 
should be properly trained in this field. The engineering 
college should teach them how to avoid becoming allies 
of the mosquito. 


THE SOURCES OF ““MAN-MADE MALARIA” 


Most engineering construction involves the moving of 
earth, and therein lies the danger. The undrained bor- 
row pit, for instance, may later develop into a prolific 
breeding place for the malaria mosquito. This con- 
stitutes ‘‘man-made malaria."’ All such borrow pits 
should be left self-draining or connected in series and 
completely drained. This can be provided for in original 
plans and specifications. In some regions, if earth 1s 
borrowed without regard for drainage, malaria epidemics 
may eventually occur. It may then be necessary to re 
sort to costly filling, chemical dusting, or oiling. 

There are various other sources of “man-made ma 
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such as culvert pipes along railroads and high- 
placed too high to convey residual water; pits from 
clay is obtained for brick making; excavations to 
water for construction purposes ; and other similar 
s. It may not be amiss to advise the architect 
he landscape gardener to beware of constructing 
fi r lily pools for urbanites, especially without provi- 
or frequent draining. Those of us with experience 
seen malaria caused by such man-made breeding 
kewise the hydroelectric engineer should be wary 
lest in creating power to turn the wheels of industry he 
irdize industry itself by creating a public health 
menace. Before designing a hydroelectric development, 
the engineer should consult a sanitary engineer of the 
state health department. There is absolutely no con- 
dict between public health and hydroelectric develop- 
ment —both should work together for the common good. 
We of the state health departments can serve a dual pur- 
pose, by protecting the public health and at the same time 
protecting the hydroelectric engineer and the power 
comp: any from the legal difficulties that may follow the 
creating of an unhealthful environment. Nearly all 
state health departments in areas where malaria is preva- 
lent promulgate and enforce, through their divisions of 
sanitary engineering, regulations for the impounding 
of waters. The big power companies know that these 

sulations have been a commercial asset, and the rural 
able knows that they have afforded health protection. 

It frequently becomes the responsibility of the engi- 
neer to select a camp site, and the selection of even a 
temporary one is most important. In some cases he 
must decide whether it is more economical and satis- 
factory to choose a site where malaria-mosquito control 
must be practiced or to select one beyond the mosquito’s 
flight range. If he is not competent to make such a de- 
cision himself, he should consult the county or state 
health department. In the past few years certain CCC 
camps have been improperly located, without advice 
from the state health department. The result was ma- 
laria and the necessity of moving to new locations at con- 
siderable expense. Many contractors, too, have lost 
money because of unwise locations of camp sites. Fur- 
thermore it is always advisable to know that there are 
no human malaria carriers in such camps. The engineer 
must consider all phases of protection against malaria at 
his camp. 

Connected with the subject of camps is the subject of 
malaria in time of war. An editorial in the March 1938 
issue of The American Journal of Public Health, entitled 

Sanitation in the Next War,”’ describes the unprepared- 
ness of the country as regards public health. Should we 
be compelled to mobilize a large army within a few 
months it would be necessary to select cantonment sites 
and protect soldiers against certain diseases. Among 
other items, it anticipates the need for sanitarians for 
the elimination of insect carriers of disease.’’ It em- 
hasizes the need for adequate sanitation personnel in 
he regular Army and in the National Guard. 

nother authority on the malaria problem shows that 


I 


the maximum malaria infection rate for admissions in the 
U.S. Army during the Spanish American War (1898) 
was 694.64 per 1,000 men. This of course slightly ante- 


the discoveries regarding malaria transmission and 
control. U.S. Army reports covering a five-year period 
g in 1915 show an admission rate for malaria among 
rs of 19.12 per 1,000 men, against a comparative 
‘or typhoid of only 0.23 per 1,000. Evidently the 
fective malaria-control operations were initiated 
inception of the World War. It is commendable 
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that in the large Army cantonments, even in malarious 
regions, infection was kept toa minimum. The methods 
employed were chiefly drainage by Army civil and sani- 
tary engineers. 

If we have another war, great numbers of young engi- 
neers will be called upon to protect the Army against the 
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danger of malaria. Malaria engineering then will be in 
great demand just as will other specialities in public 
health engineering. We must be ready in order to meet 
this demand. 


MALARIA CHIEFLY A CIVIL ENGINEERING PROBLEM 


Malaria prevention and control has two phases: (1) 
studies and investigations, and (2) the application of pre- 
vention and control methods. The first phase generally 
concerns epidemiologists, entomologists, and biologists, 
and the second phase concerns doctors and engineers. 
However, medicine is more concerned with curing pa- 
tients, whereas engineering involves strictly prevention 
and control. The following phases of malaria control 
concern the civil engineer 


Preparation of urban and rural basic maps for perspective 
purposes 

Drainage work—including plans, profiles, and specifications, and 
construction supervision 

Elimination or treatment of undrained borrow pits 

Construction of culverts and concrete aprons, and correction of 
grades and elevations 

Proper design and operation of reservoirs for hydroelectric or 
other uses 

Drainage of clay pits and other excavations 

Design and operation of irrigation projects 

Correction of faulty street and roadside ditches 

Installation of concrete-lined ditches 

Catch-basin design 

Filling of ponds 

Street extension work 

Ditch maintenance 

Application of oil, paris green, and other larvicides 

Housing, screening, mosquito proofing 

Location and maintenance of construction and other camps 

Design and construction of fish and aquatic pools on urban 
properties 


It behooves the civil engineering profession to recognize 
its possibilities and its obligations in the field of public 
health engineering. It is self-evident that public health 
engineers cannot adequately cover this subject at con 
ferences. Standard study material in the hands of 
qualified instructors is necessary. Malaria engineering 
should be included in the curricula of all engineering 
colleges. 
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Importance of the Highway 
Industry in Nation’s Economy 


By Cuartes M. UpHam 


Member AMERICAN Socrety or Crvit ENGINEERS 
Enorneer-Director, AMERICAN Roap BurLpers’ Association, WaAsHINGTON, D.C. 


[ preatyY or indirectly, one out of every seven persons 
gainfully employed in the United States is connected with 


transportation. In 1935, these re. 
tail outlets alone gave employn -nt 
to 412,000 active proprietors | nd 
more than 1,000,000 full-time ng 
part-time employees. They id 
a gross business amounting to 
$8,264,000 and paid in w: zes 
$1,178,000,000. Particular atten- 
tion is called to the fact that p:ac- 
tically all the establishments men- 
tioned are operated by individual 
proprietors, or “small business 


some phase of highway transportation. Mr. Upham begins his men.” 


article with a brief survey of some of the many indirect con- 
tributions of this great industry to the national economy. 
Then, turning to highway construction itself, he discusses tts 
value as a creator of employment, and concludes by stressing 
the need for a comprehensive program of development of roads 
of all types. His full paper, of which this is an abridgment, 
was presented before the Highway Division on April 21, 1938, 
at the Spring Meeting of the Society, in Jacksonville, Fla. 


N dealing with this subject, the term “highway in- 
| dustry” has been broadly interpreted, for it would be 

difficult if not impossible to appraise the economic 
value of our highways without taking into considera- 
tion the many related and dependent industries. 

It has been estimated by numerous authorities that 
highways supply the foundation for about one-seventh 
of the national economy. Regardless of the accuracy 
of this estimate, it can be said that perhaps no other in- 
dustry, per dollar expended, has such a far-reaching and 
vital influence upon our social and economic structure. 

During 1936 highway transportation in all its phases 
provided employment for one-seventh of all persons 
gainfully employed in the entire United States. Over 
5,000,000 jobs were provided by the highway industry 
and other allied industries dependent upon our highway 
transportation system. This figure includes only direct 
and indirect employment and does not take into con- 
sideration the many thousands who are totally dependent 
upon motor transportation to gain a livelihood, such as 
traveling salesmen. Highway maintenance alone has 
become one of our major industries, providing an average 
monthly employment of 150,000. 


HIGHWAYS AS FREIGHT CARRIERS 


In 1936 one out of every seven rail-freight carloads 
carried highway materials or automotive products. The 
transportation of highway construction materials alone 
accounted for one out of every 15 freight carloads. 

Recent studies show that in 9 representative states 
95 per cent of the fruit and vegetable tonnage hauled 
less than 300 miles was transported by trucks. Prac- 
tically the entire milk supply of 21 of the country’s lead- 
ing cities, with a total population of over 10,000,000, is 
furnished via the highway, and more than half the live- 
stock of the country reaches the market by the same 
route. The magnitude of the trucking industry is per- 
haps best illustrated by employment figures. Truck 
operations during 1936 gave employment to 3,102,265 
drivers, who operated 4,023,606 vehicles. 

In the United States 39.6 per cent of all communities 
are without railroad service. These communities (with 
a total population of about 8,000,000) must look to the 
highway for their only modern means of transportation. 

One out of every five retail dollars results from auto- 
motive purchases, and more than 465,000 establishments 
are engaged in automotive sales, service, and for-hire 


400 


During recent years we have 
witnessed the rapid growth of the 
tourist business. In fact, this may 
now be properly classed as the 
“tourist industry.’”” It has been 
said that Vermont is largely de- 
pendent upon its tourist trade. 
Minnesota’s $90,000,000-a-year 
tourist business ranks as its third 
largest industry. In Michigan the tourist or recreational 
industry occupies second place and represents an annual 
income to the state of more than $400,000,000. 

To greater or less extent, the economy of every state 
in the nation feels a similar influence. More significant, 
however, is the fact that this industry a few years hence 
will undoubtedly assume even greater proportions and 
will rank among our leading industries. 

The highway itself has become one of the most im- 
portant integral parts of public works, which today have 
such a great influence upon our national economy. In 
periods of depression, as well as in normal periods, high- 
way construction looms large as a factor in the stabiliza- 
tion of industry and the creation of employment. More- 
over, as the raw materials used in highway construction 
are found in most localities in large quantities, we can 
see that the ultimate cost of a highway may largely be 
accounted for in labor charges, which in turn represent 
purchasing power. 


DISTRIBUTION OF THE HIGHWAY DOLLAR 


The economics of the original expenditure and redis- 
tribution of the highway dollar has been very forcefully 
brought out by a study recently made by the U. S. 
Bureau of Public Roads. Applying the results of this 
study we find that a $100,000,000 highway program sets 
in motion forces which soon result in the transaction ol 
business amounting to $315,602,700, a large percentage 
of which represents wages. In fact, according to the 
Bureau of Public Roads, 75 to 80 per cent of highway ex- 
penditures go directly to labor. A $100,000,000 pro- 
gram would provide an average annual employment, on 
job-site construction and in industry, of approximately 
102,690 persons. For each one of the 37,960 persons 
employed directly on highway construction projects, 
approximately 1.71 names of individuals appear on proj- 
ect payrolls. In addition, for each person employed 
directly on highway jobs, 1.7 persons are employed 
directly in industries furnishing materials, equipment, 
supplies, and services. . 

It is obvious that in so far as employment on a nation- 
wide scale is concerned, labor at the job site of a road 
project is of no greater economic significance than labor 
performed away from the site. Only when the amount 
of primary and secondary indirect employment is added 
to the amount of job-site employment can we properly 
evaluate the importance of highway construction in main- 
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ag employment. Furthermore, the various types 
zhway construction differ widely in the amounts of 
t and indirect labor they entail; thus the choice 
pe for a given area can easily be adapted to the un- 
loyment situation therein. 


NATION'S ROAD NET FAR FROM COMPLETE 


many quarters the view is held that our highway 
-m is substantially completed. A brief reference to 
‘acts will quickly expose the fallacy of that conten- 
ti It is true that there are over 3,000,000 miles of 
hicnways in the United States. 
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placement of highways and bridges no longer fitted for 
modern traffic, the improvement of secondary or farm- 
to-market roads, and the progressive construction of a 
system of motorways (multiple-lane superhighways) to 
connect large centers of population. 

In 1927 there were 293,350 miles of primary highways 
(including those in the federal-aid system), of which 
176,566 were improved and 116,786 miles were unim- 
proved. By 1937 the total mileage on the primary system 
had increased to 340,160, with 289,103 miles of improved 
roads, leaving 51,057 miles untouched. In the mean- 

time, nearly 100,000 miles on this 





However, a large percentage of 
this mileage consists of unim- 
oved dirt roads and worn-out 
or obsolete roads of higher types. 
in 1937 the federal-aid highway 
system comprised about 227,000 
miles. Of this total the bitumi- 
nous mixes, portland cement con- 
crete, bituminous concrete, bitu- 
minous macadam, and other high- 
type pavements accounted for 
appr ximately 125,000 miles. Of 
the remainder the largest single 
item was the gravel and stone 
type, treated and untreated, in- 
cluding approximately 70,000 
miles. There were also about 


government. 





Hicuway Facts 


Highways are the foundation for one- 
seventh of the national economy. 

As much as 80 cents of the highway 
dollar may go directly back to labor. 

Federal-aid highways have been not 
only self-liquidating but revenue- 
producing projects for the federal 


Almost one million miles of roads of 
all classes could reasonably be in- 
cluded in a program of construction 
and reconstruction. 


] system have become obsolete, 
thus making a total construction 
and reconstruction program of 
more than 150,000 miles. At the 
same time, consideration must be 
given to the fact that, of the ex- 
isting 289,103 miles of improved 
primary highways, only 113,695 
miles have been hard-surfaced. 
At the beginning of 1937 there 
were 177,504 miles of secondary 
roads under the state highway 
departments. Of this total, 2,807 
miles had been improved with a 
high-type surface, 82,677 with a 
low-type surface, and 92,020 re- 
mained untouched. Further- 








10,000 miles of sand-clay and top 

soil, treated and untreated; 10,000 miles of graded and 
drained earth; and some 12,000 miles of ordinary earth. 
hus it is seen that approximately 100,000 miles of the 
entire federal-aid highway system is in greater or less 
need of being raised to the higher classifications. 

The Bureau of Public Roads estimates that the federal- 
aid system will include 250,000 miles by 1960. Accord- 
ing to the Bureau, from 1921 to 1937 there has been an 
average annual p of 933 miles of low types of 
sand-clay, top soil, and stabilized earth; 6,000 miles of 
gravel and stone; 2,710 miles of bituminous macadam; 
and 4,837 miles of portland cement concrete, bituminous 
concrete, brick, and so forth. The Bureau estimates 
that to maintain existing roads, including replacement, 
and to bring the mileage of the federal-aid system to 
250,000 miles reasonably improved by 1960, would require 
perhaps a slightly higher mileage of construction per year 
than the average since 1921. Of greater significance, 
however, would be a shift in the proportion of the various 
types of construction. 

In the sand-clay, top-soil, and stabilized-earth types, 
such a program calls for an increase of about 150 per cent 
over the past rate. There would be a reduction of about 
25 per cent in the gravel and stone types as compared 
with the 1921-1937 level. In the bituminous macadam 
and intermediate-type bituminous mixtures an increase 
ol approximately 75 per cent is estimated. To main- 
tain the present mileage of high-type pavements would 
require an average program of about 60 per cent of the 
average since 1921, but to step up the improvement of 
this type to meet the requirements of 1960 the additional 
construction necessary would raise the future annual 
program to an average of SO per cent of the 1921-1937 
antiual mileage. 

‘he foregoing pertains to the federal-aid system only 
aud should not be confused with the total primary sys- 
‘which includes state highways as well as federal- 
\< lughways and presents a much more serious prob- 
rf There is immediate need of a comprehensive pro- 

‘si for the extension of our primary system, the re- 
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more, outside the state high- 
way systems there are nearly 2,000,000 miles of un- 
improved dirt roads on which are located more than 
4,000,000 farms. These constitute mainly the so-called 
“‘farm-to-market”’ roads which in most instances act as 
feeders into the primary or secondary system. Recent 
studies indicate that there is immediate need and justi- 
fication for the improvement of 700,000 miles of these 
farm roads. 

To summarize, the needed construction and recon- 
struction program includes 151,057 miles on the primary 
system, 92,020 miles on the secondary system, and 
700,000 miles of farm-to-market roads—a grand total of 
943,077 miles. 

It is apparent that we must continue our highway pro- 
gram on an adequate basis. Otherwise, in twenty years, 
obsolescence will seriously threaten the economic prog- 
ress of our highway transportation system. 


HIGHWAYS ARE REVENUE-PRODUCING INVESTMENTS 


As compared with other forms of public works, high- 
ways occupy an almost unique position in that they 
actually constitute revenue-producing investments rather 
than out-of-pocket expense. Practically the entire cost 
of our vast highway transportation system has been 
paid for by highway-user taxes, which are largely based 
on the use of the facilities provided. It follows then, 
that in addition to providing many economic and social 
benefits, the construction of highways creates a source of 
future revenue. 

As far as federal funds are involved, highways not 
only are self-liquidating but show a profit. Since the 
inauguration of federal-aid in 1917, up to June 1937, the 
federal government collected through highway-user taxes 
a total of $2,618,000,000. During this same period, its 
expenditures for highway construction amounted to 
only $2,423,000,000. For the single fiscal year 1937 
the peak year of federal-aid expenditures—there was a 
margin of approximately $20,000,000 in favor of the 
government; and with the steady upward trend in high- 
way use this margin will undoubtedly continue to widen. 
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Pulp and Paper Industry Moves South 


Fourteen New Mills Since 1955; Proper Conservation Will Assure Lasting Supply 
of Raw Material 


U J PWARDS of $100,000,000 has been put into the Jor wood cellulose. Warious economic aspects of this 

‘ development of the pulp and paper industry in new trend are considered in the first of these articles, 
the Southeast in the last lwo years. Long predomi- while the second discusses the effects on the forests, 
nant in the manufacture of kraft paper, that section of and the need for sound conservation measures to per- 
the country is now diversifying us output of pulp petuate and improve them. Both papers, here pre- 
products, and southern pine ts becoming a competitor sented in condensed form, were on the program of the 
of northern spruce in supplying the general market 1938 Spring Meeting of the Society. 


Recent Developments and Their Significance 


By Warren T. Wuirte 


GENERAL INpuUsTRIAL AGENT, SEABOARD Arr Line Rartway, Norrork, VA. 


South during the past two years has been nothing 
short of spectacular. To the casual observer this 
expansion is only a further manifestation of the trend of 


Fr sour )N of the pulp and paper industry in the 


industry to seek lower operating costs—but actually it 
is the result of underlying economic forces which have 
been in the making for many years. These develop- 
ments have profound implications for the economic 
future of this entire section. 

The manufacture of sulfate or kraft pulp in the South 
became a commercial reality more than 25 years ago. 
Since that time the industry has made consistent prog- 
ress, and during the past ten years the South has domi- 
nated the production of kraft pulp in the United States. 
Che present total capacity of mills in that section is ap- 
proximately 6,500 tons a day, or more than two million 
tons annually. In 1936 the United States consumed 
2,489,823 tons of sulfate pulp. Of this amount 1,767,764 
tons, or 71 per cent, was made in this country. These 
figures show the relationship of plant capacity in the 
South to total consumption in the United States and 
likewise indicate the preeminence of the South in the 
kraft industry. Taking into account pulp and paper of 
all kinds, the total requirements of the country now ap- 
proximate 12'/, million tons annually, of which almost 
half is imported either as pulp or paper. 

In 1936 and 1937, 13 new kraft mills and one new sul- 
fite pulp mill were established in the South. These new 
mills represent a total investment of approximately 
$70,000,000, and their total installed capacity is 3,500 
tons a day. Expansions of previously existing mills, 
improvements in equipment, and investments in timber 
lands, bring the total expenditures on pulp and paper 
developments in the South to upwards of $100,000,00C 
for the two-year period. 

lhe paper industry has grown steadily for one hundred 
years. In recent years particularly, research has de- 
veloped wide fields for the use of wood cellulose. The 
result has been a constantly increasing demand for wood 
pulp, which by 1936 developed into a world shortage of 
serious proportions. It was inevitable that the resulting 
expansion should take place in the South and, to a great 
extent, along the south Atlantic coast, where the pine 
belt, from Virginia to Florida, was virtually untouched 
so far as paper was concerned. 

As for production costs, it is well established that the 
South enjoys a substantial differential below even the 
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nearest competing region. Labor is plentiful, and for 
sound economic reasons labor costs are lower than in 
the North, where conditions are less favorable. More- 
over, transportation facilities, both by rail and water, 
afford access to markets at costs which enable the South 
to compete most effectively with other producing areas. 

The South’s greatest advantage, however, lies in its 
abundant supply of cheap pulpwood. Of its more 
than two hundred million acres of forest lands, the major 
part is in pine, and the capacity for quick reproduction 
gives assurance of a perpetual supply. Operating con- 
ditions are also favorable, for the climate permits work 
in the open the year round. 

With these prime advantages, prospects are bright for 
a steady advance in the development of a diversified 
pulp and paper industry in the South. Heretofore pro- 
duction has been confined to kraft or sulfate pulp, but 
at present a large mill is nearing completion at Fernan 
dina, Fla., which will produce highly refined sulfite pulp 
for the rayon industry. In this connection, it is of in- 
terest to note that until recently the supply of sulfite 
pulp has been unable to keep up with the demand for 
rayon, production of which in the United States has 
increased since 1924 from 18,000 tons to more than 
150,000 tons per year. Increasing demands for wood 
pulp are also coming from manufacturers of plastics, 
cellophane, films, lacquers, and kindred products. In 
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wood cellulose is being used in scores of products 

» form the basis of many of our important industries. 

- are already entering the second major phase of the 

=. th’'s development in pulp and paper. Additional 

te pulp mills will be built to supply the expanding 

<ets just mentioned, as well as for the manufacture of 

newsprint, book, bond, and magazine papers. While 

:). e is as yet no commercial production of newsprint in 

+h. South, it is only a matter of a short time before this 

dy um will be realized. A good grade of newsprint can 

}, made from southern pine, and any technical obstacles 

that remain will be removed through further research 
and engineering. 

rhe production of pulp is, of course, the first step in 
the conversion of a raw material into a product that is in 
itself a basic raw material for scores of consumer prod- 
ucts. Pulp and paper mills will be followed by plants 
to convert the paper and board into bags, packages, and 
other specialities and by chemical plants and other re- 
lated industries. 

Already we are beginning to see evidence of such a 
diversification, and of the imprint of the industry upon 
the business life of the South. In construction alone, 
many millions are spent for labor and materials; the 
mills employ thousands of workers in plant operation; 
and it is estimated that for every employee in the mills, 
work is provided for two additional employees in direct 
outside activities of the paper companies. Moreover, 
the new mills provide markets for trees of pulpwood size, 
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thereby stimulating the practice of sound forestry. We 
are learning that with proper forest management it is 
entirely feasible to supply all wood-using industries 
with their requirements without hurt to any particular 
one. Our people are now more ‘“‘forestry minded” than 
at any other time in history, and a broad conservation 
program is in the making. 

The coming of the pulp and paper industry is a boon to 
southern agriculture, at a time when national policy 
calls for the retirement of submarginal lands from 
ordinary agricultural production. Acres thus retired 
can be profitably utilized in the growing of timber. 
Wood cellulose is making marked inroads into markets 
previously dominated by cotton; but the Southern 
states do not stand to lose by this substitution, for no 
matter how far it may go, they will still be in position 
to supply the markets of the world with cellulose from 
pine trees. Further benefits accrue to agriculture 
through absorption of excess farm population in industry. 

Within a decade pulp and paper should become a bil- 
lion-dollar industry in the South. In this great develop- 
ment no group will find greater opportunities for the 
exercise of talent and ingenuity than the engineers. The 
science of chemistry blazes trails in creating new prod- 
ucts and processes; but it is the job of the engineer to 
translate these discoveries into a commercial reality. 
In building construction, in plant design, in the proper 
arrangement of equipment, it is the engineer who gives 
practical application to the dreams of the scientist. 


Improving the Forest to Meet the New Demand 


By Lewis E. Stratey 
Forest MANAGEMENT SPECIALIST, FLoriIpDA Forest AND ParK SERVICE, TALLAHASSEE, FLA. 


OR nearly one hundred years spruce has been the 
Pr oveominane source of American pulpwood. Re- 

cently, however, the fast-growing pine of the South 
has been challenging the spruce in that field. Out of 
68,000,000 acres from Texas to South Carolina, about 
60 per cent has been forested in varying degrees of stock- 
ing suitable for wood pulp, and the average acre contains 
around three cords of timber suitable for newsprint and 
white paper. 

Although this is an exceptionally thin crop of wood, 
it is something on which to build. On well-stocked 
areas and under adequate fire-prevention and control 
methods, it is not too much to expect an average acre to 
produce at least one cord of wood per acre per year with 
simple forest management. 

For many years conservationists and engineers have 
watched with deep concern the rapid disappearance of 
our old-growth timber. During the same period, how- 
ever, considerable effort has been put forth to make the 
nation aware of the possible danger ahead. Forestry 
departments have been established in every state where 
lorest lands are of importance, and owners of timber 
laid who a few years ago made little effort to keep fires 
out of woods or to grow timber on lands best suited to 
that purpose, are now thoughtfully managing their prop- 
erty for timber production. 

' the South we are particularly fortunate in having 
the natural conditions required for quickly renewing 
our umber supply, which in many cases has been un- 

ly handled. Timber can be grown in approximately 
‘w-thirds to one-half the time required for growing 
‘i same amount of wood in the north. However, 


Nature alone cannot solve our timber problems; she 
must be given a chance to do her best, and man must 
aid her in a common-sense business way. 

It seems only natural to think of the South mainly 
from the standpoint of agriculture. Yet 60 per cent of 
its land surface is still covered with some form of forest 
growth. In Florida, there are 23,000,000 acres of land 
best suited to growing timber, and this large area 
roughly two-thirds of the state—is not needed now or in 
the near future for any other purpose. Particularly 
during the last fifty years, these forests have been a 
major source of income to the people of the state. Just 
how long they will continue to contribute to prosperity 
will depend largely upon the care and management they 
are given from now on. All of us should be vitally in- 
terested in taking stock now, in definitely determining 
what we have and what we need, and in seriously plan- 
ning a timber supply for the future. We must begin at 
once to practice sustained-yield management on all our 
timber lands or we will be faced with the possibility of 
government regulation, which is neither desirable nor 
necessary except as a last resort. It is a simple matter 
for timber-land owners to forestall government control 
by initiating sound conservation practices themselves, 
and at the same time materially increasing their profits. 

An accurate inventory of the forest resources of 
Florida shows that of the twenty million acres on which 
commercial forests can be grown, 78 per cent is largely 
dominated by long-leaf and slash pine, 15 per cent by 
hardwoods, and 7 per cent by cypress. Most important 
of all, perhaps, it shows that only 15 per cent of these 
lands can now be classed as old-growth timber. Inu 
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other words, during a comparatively short period of 
intensive lumber production, we have cut over 85 per 
cent of the forest lands of the state, and through care- 
lessness or indifference have left most of this area in an 
unsatisfactory condition as regards timber growth. 
From the details of this survey it is strikingly evident 
that from now on we must grow nearly all the timber we 
need for the wood-working industries of the state. 

The question of what must be done to perpetuate the 
pulpwood industry in Florida might be answered in just 
a few words if we were not interested in perpetuating 
more than the pulp industry. But we must ask our- 
selves another question. What should be done about 
the other wood-products industries that have been a 
major source of income to Florida up to this time? 
Shall we give up these profitable businesses for the pulp 
industry, or shall we consider the pulp industry as an 
integral part of a comprehensive timber-growing policy? 

We now have five mills within the state that will re- 
quire a continuous supply of pulpwood, and for this dis- 
cussion we will assume that one more mill will be built. 
(The Florida Forest and Park Service strongly advises 
against more than six mills for Florida at the present 
time.) One of these mills is now manufacturing into 
pulp approximately 1,100 cords of pine wood each operat- 
ing day. If it should average 300 operating days per 
year, it would require 330,000 cords of wood annually. 
Using the survey figure of one-third cord per acre per 
year that is being grown on the average acre in Florida 
at this time, around one million acres would be required 
to produce the pulpwood for that one mill. Should the 
six mills eventually operate on the same basis, it would 
require six million acres to keep them going. This is 
less than one-third of the total area of forest land in 
Florida that will grow timber commercially, and about 
half of the area that is suited to growing pine trees. 

But to produce pulpwood alone on the forest lands of 
Florida, or elsewhere, would be nothing less than a 
tragedy. Pulpwood is one of the low-value products 
of the forest. To grow it alone, timber-land owners 
would be losing millions of dollars annually on their 
forest-land investment. We must not only provide a 
continuous supply of pulpwood, but we must maintain 
the naval stores, lumber, poles, piling, ties, and other 
wood industries, which have played such an important 
part in the development of the state up to this time. 
The pulp and paper mills must be looked on not as sole 
users of the forest, but as a long-desired “missing link”’ 
in profitable timber growing and land utilization. 

There are two main jobs that must be done if the forest 
lands of Florida are to serve the highest purpose and pro- 
duce the greatest returns for the owners—forest fires 
must be kept out, and proper selective cutting methods 
must be practiced. 

Fire is the worst enemy of growing timber. In my 
judgment, forest fires in Florida have destroyed more 
wood and prevented more trees from growing than the 
lumbermen have cut. It is not because the forest lands 
are incapable of producing much more than they are now 
yielding—but one-third of a cord per acre per year; it is 
simply that continuous burning of the woods has kept 
the number of trees down to less than one-third of the 
number that an average acre should contain. With no 
fires and fully stocked stands the same areas will grow at 
least one cord per acre per year, and some areas will 
greatly exceed that volume. 

Next in importance to keeping fires out of the woods 
is selective cutting. Some lumbermen in Florida have 
practiced a certain type of selective logging for a number 
of years. However, their effort could hardly be con- 
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sidered as improving the forests—it was merely a se}... 
tion of certain kinds of trees to meet market demands as 
they arose. For this method of operation they sho. \q 
not be criticized too severely. Frequently, the cost of 
operation permitted taking out only the larger anq 
better trees. In many cases, too, investments wre 





SECOND-GROWTH STAND OF SOUTHERN PINE 


In the Foreground, Much-Needed Thinning Operations Have 
Just Been Completed 


made from the standpoint of early and complete liquida- 
tion. This, together with unwise taxation, prevented 
many lumber companies from cutting their stands 
selectively and improving the forests. What is needed 
today is selective cutting of a much higher order, and 
thanks to improved logging and fire-control methods, 
there is a real opportunity for it. 

Pulpwood should be made from thinnings only, es- 
pecially in stands of long-leaf and slash pine, and from 
worked-out turpentine trees and waste material from 
logging operations, as well as from trees too crooked or 
knotty for first-quality saw logs, poles, or piling. Proper 
cutting of pulpwood not only returns an income by pro- 
ducing a commodity needed by industry, but also in- 
creases the quality of the forest by leaving only the better 
trees to mature for saw timber and other high-grade 
products. 

Sustained-yield management should be practiced on 
all timber lands. The maximum volume cut during 
any period should not exceed the estimated growth during 
that period, and in forests not up to capacity production 
the annual cut should remove not more than 80 per cent 
of the annual growth. Cuts should be made at five- to 
ten-year intervals in all commercial stands, and not more 
than 25 to 35 per cent of the merchantable growing stock 
should be removed in any one cutting. Selection should 
be made on the basis of relative financial maturity, and 
no trees should be cut unless they have been marked by a 
crew working under the supervision of a trained forester 

Conservationists of the South are exercised, and rightly 
so, by what has been called the menace of the pulp mills. 
Perhaps the main reason for this concern is that pulp 
mills utilize trees for pulp and paper that are too small 
for any other wood products. If all the small trees are 
cut, the pulp mills will do more harm than good. But 
it is believed that the southern-pine pulpwood industry 
is vitally interested in maintaining a continuous supp!y 
of its raw material. As evidence in that direction, ti 
pulp-mill owners have established rules for cutting t!at 
will go far towards maintaining the supply, and hav 
taken steps to put them in force. It is to be hoped tha! 
conservation agencies will do all they can to help the 
dustry in that endeavor. 
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2unoff of Florida Streams 


By Donatp S. WALLACE 


AssocriATE MEMBER AMERICAN Society or Civit ENGINEERS 
District Encrneer, U. S. Geotocicat Survey, Ocata, Fra. 


realized first that the related conditions in that 
ite are greatly different from those generally pre- 
x in the United States. Florida is the most south- 
tate of the Union, and it possesses a tidal shore line 


| sidering the runoff of Florida streams, it should 


Val 


erly 

of nearly 2,000 miles, which is 700 miles more than 
California, the next ranking state in this respect. To- 
pography is relatively flat; the maximum altitude is 


about 325 ft above mean sea level, and the mean altitude 


‘ is somewhat below 100 ft. About 55 per cent of the 


state is less than 50 ft above mean sea level. 

Florida is the second largest state east of the Missis- 
sippi River but has the least variation in types of under- 
lying rock, being mainly limestone with a mantle of sand, 
and to a small extent, clay. The Ocala limestone is one 
of the most important formations in the state. It forms 
a foundation for the state, and as it is soluble and perme- 
able it has a most important bearing on absorption of 
rainfall and runoff. Other limestone formations, as the 
lampa, which overlie the Ocala in sections, affect runoff 
in areas where the limestones are present at or near the 
suriace. 

In fact, much of central and northern Florida may be 
likened to a huge filter bed in a water-treatment plant. 
lhe sandy cover, once saturated, transmits the precipita- 
tion to the underlying rock almost as fast as a sand filter 
bed, and passage through this rock to the water table is 
rapid. Sinks and solution channels are common over 
much of the central and northern parts of the state; 
these sinks act as funnels directing rainfall into ground- 
water storage. 

It is this geologic condition which 
partly explains the fact that surface 
runoff is relatively low and ground- 
water runoff relatively high as com- 
pared with other parts of the United 
States. Flat topography is a contrib- 
uting factor, and in several of the 
drainage basins there is such an 
ibundance of lakes and swamps that 
evaporation and natural regulation 
therein have a large effect on the 
quantity and distribution of runoff. 
A good example of this effect of 
iatural regulation and evaporation is 
the Kissimmee River, which heads 
in the central part of the peninsula 
and flows south to Lake Okeechobee. 

Another factor that greatly in- 
fluences runoff is the intensity, quan- 
ty, and distribution of precipitation 
in cach stormy period. The tempera- 
tures of Florida are semitropical, 
evaporation from the sandy soil is 
rapid, and precipitation generally oc- 
curs in short periods followed by 
bricht sunny weather. As a result, 
t ind cover drys quickly and the 





For a number of reasons, streams in 
adjacent drainage basins in Florida 
may have widely different characteristics 
of runoff. Lakes and swamps, porous 
sands and limestones, and large springs 
all produce effects that make each river 
essentially a law unto itself. Presented 
here in abridged form, Mr. Wallace's 
runoff and very paper should be of interest to hydrologists 
little ground- im all parts of the country. The full 
water recharge. manuscript, including three tables of 
A half-inch detailed data, has been filed in the Engi- 
rain, or some- neering Societies Library for reference. 
times even a It was on the program of the Sanitary 
one-inch rain, Engineering Division at the 1938 Spring 
if it follows a Meeting of the Society in Jacksonville. 
dry spell, may 

not have any appreciable effect on runoff; but a 5-in. rain 
not only replenishes the moisture in the top layer of sand 
but contributes substantially to ground-water supplies 
and to runoff through surface streams. It is apparent, 
therefore, that a considerable percentage of Florida’s 
53-in. annual rainfall evaporates or is utilized in plant 
growth and does not become available either for surface 
or ground water. This explains why runoff is less per 
square mile than in other states with a smaller total pre- 
cipitation. It is difficult to give an estimate of this loss 
other than to say that it may be a surprisingly large per- 
centage of the rainfall. 

The major rivers of Florida are shown in Fig. 1, to- 
gether with the drainage basins in which the smaller 
streams can conveniently be grouped. It is interesting 
to note that the formation of the peninsula is such as to 
have caused the major streams to drain parallel to the 
north-south axis rather than to take the shortest route 
to the ocean by draining east and west. The area cov- 
ered approximately by the northern part of Polk County 
in the central part of the peninsula serves as a summit, 
with drainage to the north by way of the St. Johns, 
Oklawaha, and Withlacoochee rivers 
and to the south by way of the Kis- 
simmee and Peace rivers. On the 
west of the summit, minor streams 
drain westerly. The St. Johns River 
is quite a curiosity—it heads in 
marshes and prairies in south Florida 
and flows 275 miles north to Jack- 
sonville before it turns east to the 
ocean. Through the whole stretch 
of its basin the river is but a short dis- 
tance from the Atlantic, separated 
from it by only a sand-dune ridge. It 
is surprising that the short tidal 
creeks along the Atlantic seaboard 
have not penetrated inland or that 
in its early history the upper St. Johns 
did not cut one or more drainage out- 
lets to the ocean. One must assume, 
therefore, that in the gradual emer- 
gence of the Florida peninsula, the 
building up of the sand-dune ridge 
along the coast kept well ahead of 
the elevation of the land. The Gulf 
Coast is different; there is no coastal 
sand ridge and the small coastal 
streams are much more developed 








rain, if light, merely rewets the 
ich or two of soil and is again 
rated with little or no surface 
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INTERESTING LIMESTONE FORMATION ON 
LOWER SUWANNEE RIVER 


Recording-Gage Installation in Background 
405 


and penetrate inland some distance. 
Basins east of and including the 
Suwannee have something in com- 
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mon in that soil and topography are comparatively 
similar, and basins west of the Suwannee are likewise 
somewhat similar. There is a decided difference be- 
tween these two areas, however. West of the Suwan- 
nee the streams all flow southward, originating in the 
rolling clay country of south Georgia and Alabama. The 
Apalachicola is the largest river system in the state, but 
it receives nearly all its runoff from Georgia, its drainage 
area covering most of the western part of that state and 
reaching far up into the mountains of the northeast part. 

Even in northwest Florida there is a wide difference in 
surface runoff. A large part of the country between the 
Suwannee and the Choctawhatchee rivers is sandy soil 
over cavernous limestone and has a well-developed sub- 
terranean drainage. Sinks are numerous and large 
springs are found. Streams such as the lower Aucilla, 
the St. Marks, Wakulla, Chipola, and Econfina derive 
much of their flow from ground water and in this respect 
are much more similar to the Santa Fe and several central 
Florida streams than to northwest Florida streams. 
West of the Choctawhatchee River, however, the country 
is more rolling, the soil is largely clay or sand-clay, and 
surface runoff is considerably larger. 

In the peninsula, at first glance there might not appear 
to be much variation, but it is remarkable how different 
one basin may be from another. 

Streams of nearly equal size in different sections of the 
state may differ greatly in runoff characteristics. For 
example, the maximum runoff for the Choctawhatchee 
and Escambia rivers in northwest Florida ranges from 50 
to 80 cu ft per sec per sq mile; whereas the Kissimmee 
River in south Florida has a maximum of 6 cu ft per sec 
per sq mile, or about one-tenth as much. A comparison 
of minimum runoff shows about 0.25 against 0.07 cu ft 
per sec per sq mile, or a ratio of 3'/, to l. The ratio of 
mean runoff is 2'/, to 1. This great variation is ex- 
plained by the differences in relief and type of soil, and by 
the great natural storage with resultant regulation and 
evaporation in the Kissimmee Valley lakes and the lack 
of storage in the Choctawhatchee and Escambia basins. 

Another enlightening comparison may be found in the 
Kissimmee-Peace River basins. Both these rivers head 
in the Polk County summit; both flow south through 
long narrow valleys; the two streams are adjacent; and 
their drainage areas are of the same order of size. Yet 
the maximum for the Peace River is about 32 cu ft per 
sec per sq mile against Kissimmee River's 3.9—a ratio of 
Sto 1. The explanation is the much greater storage ca- 
pacity in the Kissimmee Valley. For minimum and 

mean runoff, the ratio is nearly one to one. 

In comparing smaller streams, one also finds a great 
variation. For example, the Hillsboro and Alafia are 
adjacent, with drainage areas of 525 and 336 sq miles, 
respectively. Yet their runoff characteristics vary as 
follows (quantities are in cu ft per sec per sq mile) : 


HILLSBORO ALAFIA RaATIo 
Maximum. 31.4 89.3 1:3 
Minimum 0.114 0.039 3:1 
Mean 0.997 0.947 1:1 
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The Hillsboro 
drainage is largely 
from flat coun- 
try with some 
swampy area, 
while the Alafia 
watershed is roll- 
ing. In the Hills- 
boro River, a large 
spring, Crystal 
Springs, contrib- 
utes a low flow 
of a little over 50 
cu ft per sec, and 
this spring flow is about 90 per cent of the Hillsboro 
minimum. In the Alafia (above the gaging station) the 
minimum is nearly all surface runoff and hence drops to 
13 cu ft persec. It is interesting to note that surface and 
ground storage in the Hillsboro reduces the peak flow 


TABLE I. SuRFACE RUNOFF IN FLORIDA, tN Cu FT PER SEC PER 
Se MILE 


(First Line, Maximum; Second Line, Minimum) 


Size or Dratnace ARzA, 


So MiLes PENINSULA Nortuwest Froripa 
200 to 500 { re hg M 
saat 0.008 te °.13 a es 
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5,000 to 10,000 a 8 to 12 


15 to 0.30 

17,190 (Apalachicola) r. hat 

greatly below the Alafia, increases the minimum con- 

siderably above the Alafia, and gives about the same 
mean runoff. 

Maximum and minimum runoffs for drainage areas o! 

various sizes, based on a study of all available data, are 
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in Table I. Mean annual runoff ranges from 0.5 
cu ft per sec per sq mile for drainage areas east of 
cluding the Suwannee River, and from 0.9 to 2.0 
ver streams west of the Suwannee. No data are 
iilable for small streams in northwest Florida. 
ida is famous for its large springs. There are at 
» discharging 100 cu ft per sec or more, another 12 
ischarge from 25 to 100 cu ft per sec, and a large 
er with a flow of from 25 to 1 cu ft per sec or less. 
ost renowned spring is Silver Springs, near Ocala, 
maximum flow of about 1,300 cu ft per sec, a mini- 
{ 526, and a mean of 840. 

has been quite a common belief that much of the 
emerging in Florida springs comes from far up in 

Georgia or even from the mountains of the Appalachian 

system. There is proof to the contrary, and anyone who 

tudies the facts relating to the precipitation, runoff, and 
cy of Florida must readily see that this flow comes 
mainly from rainfall within the boundaries of the state. 
In studying the runoff of Florida streams, one must be 
ughly familiar with each stream. Otherwise com- 
plications between surface and ground-water inflow may 
lead to erroneous conclusions. It is particularly difficult 
make a comparison between streams, or to estimate the 
flow in one stream for which there are no runoff records, 
from the runoff records obtained on another stream, even 
gh the conditions affecting flow seem to be very 
similar. The flow in upper reaches of most of the 
streams of the peninsula is almost entirely surface runoff, 
| the flow of some of the small coastal streams is mainly 
from the same source, but the lower reaches of nearly all 
the larger streams have great ground-water inflow. The 

Santa Fe River is a good illustration. Above the gaging 

station at Worthington Springs the minimum flow (very 

largely from the surface), is about 1 cu ft per sec. At 

High Springs, it is about 70 cu ft per sec, while at the 
tation near Ft. White, only 6 or 7 miles further down- 

stream, it is about 670 cu ft per sec, showing a ground- 

water accretion of 600 cu ft per sec in 6 miles. It is of 
nterest that most of this accretion emerges from the bed 
f the river rather than from visible springs on either 
Again, the Oklawaha River above Ocala consists 
f surface flow, but tremendous ground-water inflow 
ters through Silver Springs. The runoff per square 


mile is very small on the upper river, partly because of 


poration from the vast natural storage in the lakes 
ibove, and also because there are included in the drainage 
trea many land-locked lakes or areas which do not con- 


tribute to surface flow but which do contribute to ground- 


water flow through subterranean drainage channels 


leading to Silver Springs. However, even below the 


ction of Silver Springs with the Oklawaha, the mean 
ual runoff per square mile is only 15 in., or about 25 


per cent of the annual rainfall. 
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HILLsBorO RIVER, CHOKED WITH HYACINTHS 


These Plants in Bloom Are a Beautiful Sight, but Constitute a 
Serious Problem on Many Southern Streams 


Of the larger streams in the peninsula, the Kissimmee 
River and St. Marys River are the only two with little 
ground-water inflow. West of the Choctawhatchee 
River the streams consist mainly of surface flow, but 
most of the streams from the Choctawhatchee to the 
Suwannee obtain most of their low-water runoff from 
ground water. 

Records in Florida do not extend over a sufficient 
period of time to permit accurate prediction of either 
maximum or minimum, but extremely high floods and 
extreme droughts have occurred during the period 1927 
to 1936; and fortunately measurements covering both 
extremes have been obtained on several streams. Sys- 
tematic collection of stream-flow records on a state-wide 
basis was not commenced until 1930, although records on 
the St. Marys, Suwannee, and Ochlockonee rivers extend 
back to 1926-1927. 

The 1928 flood in north Florida in the area covered by 
the St. Marys, Suwannee, and Ochlockonee River basins, 
and the 1926 and 1929 floods in northwest Florida, re- 
sulted in the highest known stages in those areas and may 
represent 100-year maximums. In central and south 
Florida, the storms accompanying the September 1933 
and June 1934 hurricanes caused the highest known 
stages on some streams and approached previous known 
maximums on many others. The year 1912, with a total 
annual precipitation of 65.27 in. for the state average, is 
the wettest during the period 1891 to date. However, 
records at Tampa, extending back to 1840, indicate that 
in 1840 precipitation totaled 89 in. Other record years 
are 1852 and 1854. Available also are stream-flow 
records for the droughts of 1931 and 1932, the low runoff 
of 1933-1935, partial data for 1927, and a few miscel- 
laneous measurements for 1917 and 1921. 

The tables included in the extended paper of which 
this article is an abridgment, present maximum, mini- 
mum, and mean runoff data for all gaging stations where 
it has seemed possible to give, within reasonable limits, 
the extremes and means either from observed data or 
from extensions of rating curves. However, it is not the 
intention of the writer to convey the impression that 
available data are adequate to solve the problems en- 
countered in the utilization of water in Florida. Par- 
ticularly on small streams are data urgently needed. On 
drainage areas of less than 200 sq miles there are no sta- 
tions with records of more than two years in length. It 
is imperative that the existing gaging stations be con- 
tinued in operation and also that a number of new sta- 
tions be installed. Sometimes a short period will contain 
record-breaking extremes, as is the case with the period 
1926-1936 in Florida, but it is hazardous to base one’s 
calculations on any such short-term records. 














The Thousand Islands International Bridge 


Structure Selec ted iy, Fach of Fwe oF chs 
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HE Thousand Islands Inter- N interesting object lessonin artistic the suspension cables, as the domi 
national Bridge, now under and economical design is provided nant members, are visible bands of 
construction, will join the by the series of structures collectively 


steel symbolic of the strong ties oj 


United States and Canada across known as the Thousand Islands Bridge. friendship uniting the two nations 


the St. Lawrence River. It extends By careful study of the topography, cost 


For harmony, deck girder spans 


from Collins Landing (near Alex- has been held to a minimum—but at the were adopted for the approaches 
andria Bay) in New York State to same time no pains have been spared to For maximum economy and rigid 
Ivy Lea (near Gananoque) in On- insure that every span will beinharmony ity, and to keep the girder depth 
tario. This crossing, 8'/, miles with its natural setting. Dr. Steinman shallow, each viaduct was made a 
long, utilizes the islands to reduce here reviews the considerations governing series of three-span continuous 
the span lengths required, so that the design of each span, and gives a_ girders. 


the total cost of construction is only general description of the project. 


$2,200,000. The crossing over the 

American channel, from the mainland to Wells Island, 
consists of a suspension bridge of 800-ft main span, 
with an underclearance of 150 ft above the river. The 
Canadian crossing includes a continuous truss of two 
300-ft spans (from Hill Island to Constance Island), a 
steel arch of 348-ft span (from Constance Island to 
Georgina Island), and a suspension bridge of 750-ft main 
span and 120-ft underclearance from Georgina Island to 
the Ontario mainland. The boundary at the Interna 
tional Rift, between Wells Island and Hill Island, is 
bridged by a 90-ft rigid-frame arched span of reinforced 
concrete with masonry facing. 

Che entire crossing makes an interesting object lesson 
to the student of bridge engineering. A view of the na 
tural topography and of the exposed rock formations 
makes the choice of bridge type for each crossing almost 
obvious. Natural rock abutments rising steeply from 
the water’s edge dictated the steel arch span, and the 
availability of a small rock island at mid-channel dic- 
tated the two-span continuous truss. The discovery of an 
uncharted shoal of solid rock, surrounded by deep water, 
240 ft offshore of Georgina Island, made a 750-ft suspen- 
sion span economically feasible over the Canadian chan- 
nel and determined the location and arrangement of the 
series of spans, piers, and anchorages. 

As the Thousand Islands Bridge traverses a region of 
unusual scenic beauty, it was desired to afford the motor- 
ing public a clear and unobstructed view of the colorful 
panorama from the bridge roadway. This required the 
use of deck structures in order to minimize obstruction 
of view by truss members and bracing. High under- 
clearance requirements (150 ft for the American crossing 
and 120 ft for the Canadian crossing) precluded the use 
of deck truss bridges of the cantilever or other types. This 
combination of conditions was best satisfied by the adop- 
tion of suspension bridges for the principal spans, with 
shallow plate girders (only 6 ft deep) for stiffening. The 
presence of rock at or near the ground surface for in- 
expensive anchorages further helped to establish the 
clear economic superiority of the suspension type. In 
addition, the suspension designs offered maximum grace 
and beauty to do justice to the scenic setting. Finally, 


At the crossing between Con 
stance and Georgina islands, immedi 
ately south of the Canadian suspension bridge, the road- 
way elevation was still high enough to permit a deck 
structure to be used. A simple truss span was first con- 
sidered, but was changed toasteel arch in consideration 
of the beauty of the site and the presence of natural rock 
abutments. A truss span would have contrasted clumsily 
with the graceful lines of the adjacent suspension bridge. 

Further south, in the Canadian crossing, is the bridge 
between Constance and Hill islands. This is separated 
from the suspension bridge and the steel arch by the 
length of plate girder viaduct traversing Constance Island 
The roadway level at this point is too low, and the 
channel is too wide, to permit a deck structure. The 
availability of a small rock island at mid-channel for 
a center pier indicated the most economical solution as a 
continuous through truss of two 300-ft spans. 


PIERS AND ANCHORAGES 


The south main pier of the Canadian suspension bridge 
is founded, as previously mentioned, on an isolated shoal 
of solid rock surrounded by deep water. In addition to 
reducing the required span length, this pier location made 
it possible to bring the cable down to economical an 
chorage within the narrow limits of Georgina Island. 

All main piers throughout the crossing, from mainland 
to mainland, are founded on shallow or exposed bedrock 
This favorable condition of topography reduced the cost 
of the substructure to a minimum. In fact, on this pro) 
ect, the cost ratio of substructure to superstructure !s 
only 1:5 thereby proving an exception to the usual rule 
that an economical layout is indicated by equal costs o! 
substructure and superstructure. 

For the shallow piers, the governing design condition 
was that of wind on the tower and traveler during tower 
erection. 

The south end of the Canadian suspension bridge lands 
on the north shore of Georgina Island, while the anchorag« 
is on the south shore. Here the formation of the rock 
rising steeply from the water’s edge is ideal for resistaic 
to horizontal cable pull. It is also ideal for resistance 
the horizontal thrust of an arch. Advantage was taken 0! 
this fortunate combination of natural conditions to locate 
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; point a triple-function pier which is unique in 
_ It serves (1) as the south anchorage of the sus- 
n bridge, (2) as the north abutment of the steel 
.nd (3) as the pylon that flanks the north end of the 
o support the arch floor panel and the connecting 
+t span. The favorable conditions of rock founda- 
r this anchorage permitted a ratio of about 1:1 be- 
net vertical weight and maximum horizontal re- 
acti | from arch and cables combined, instead of the 
ysua! ratio of 2:1 or 3:1. 

P+ the south anchorage of the American suspension 
brid-e, on the mainland, rock was found to be 30 to 50 
ft blow the surface. The earth was excavated to a depth 
of lo ft, and steel piles (14-in., 89-Ib H-beams) were 
driven over the area of the base. The rear end of this 
anchorage carries a high concrete pier to support the 
viaduct spans. 

The north anchorages of both suspension bridges are 
in solid rock close to the ground surface, a favorable 
condition which reduced their size and cost to a minimum. 

To carry the viaduct, which is made up of sets of three- 
span continuous girders, every third pier is of high con- 
crete construction in order to take the longitudinal re- 
action and to provide room for expansion rockers; the 
intermediate piers are flexible steel columns. For such 
piers as are founded on rock, anchor bolts were run 
through each pier base and 5 ft into the rock to take care 
of the temporary uplift reactions producible by wind act- 
ing on the structure before the concrete deck is placed. 
There are no uplift reactions for the finished structure. 

A new and improved type of cable anchorage for rope 
strands, invented by Holton D. Robinson, M. Am. Soc. 
C.E., of Robinson and Steinman, has had its first ap- 
plication on this project. It is believed to be the simplest 
and most economical form of anchorage thus far devised 
for multiple rope-strand cables. Each of the 3/ rope 
strands composing the cable is separately and adjustably 
connected to a round steel bar projecting from the an- 
chorage concrete. The bars are set in hexagonal con- 
figuration to match the strand arrangement, and con- 
verge as they project from the anchorage to meet the 
diverging strands. The upper end of each bar is upset 
and threaded. Each strand terminates in a cast-steel 
socket which is externally threaded, opposite hand. 
Connection and adjustment between strand socket and 
anchor bar are made by an internally threaded sleeve 
which is turned by wrench to draw the two together. 
[his arrangement worked smoothly and proved most 
satisfactory. After adjustment for any length variations, 
to assure uniform strand tension, the connecting sleeves 
are spot-welded at the ends to prevent any possibility of 
subsequent rotation. 
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DETAILS OF THE FLOOR SYSTEM 


lhe bridge carries a two-lane roadway, 22 ft wide, and 
two sidewalks. On the suspension spans, the roadway 
and sidewalks are contained between the stiffening girders, 
which also serve as rail- 
ings. Their low height 
perm'ts motorists to en- 
joy a clear view of the 
surrounding scenery. 
Che usual layout of floor 
beams and stringers is 
use The armored con- 
crete roadway has a 
thicl ness of 4"/, in. and is 
rei reed with locked 
[ m construction. 

. the viaduct spans 
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it was found most economical to use floor beams spaced 
about 6'/, ft, decked on, and cantilevered beyond, the 
girders. This arrangement saves steel and facilitates 
erection; it is also convenient for simple and substantial 
connection of railing posts. On these spans the roadway 
is the conventional 8-in. reinforced-concrete slab. 


ARCHITECTURAL CONSIDERATIONS 


The bridge as a whole is designed with a view to artistic 
effect in keeping with its scenic background. The domi- 
nant features are the suspension-span towers, with the 
graceful cable curves and roadway lines between them. 
The tower design is made up of straight lines arranged 
in pleasing and harmonious composition, with gracefully 
arched portals above the roadway. The steelwork will 
be painted a patina green to complete the color harmony 
of the picture. Each of the four main suspension-span 
towers is surmounted with two aviation beacon lights. 

The only international span is the small bridge over 
the “Rift’’ between Wells Island (United States) and 
Hill Island (Canada). With a span length of only 90 ft, 
this structure has been nicknamed ‘The Biggest Little 
Bridge in the World.” A brass strip traversing the road- 
way and bronze tablets mounted on the railings mark 
the international boundary. A reinforced-concrete span 
of rigid-frame type, with arch outline, was adopted as 
economical and appropriate for this structure. It is 
faced with granite cut from the native rock at the site, 
so that the arching span uniting the two countries is 
virtually built of the material from which it springs. 


ORGANIZATION AND CONSTRUCTION 


The bridge is being built under the auspices of the 
Thousand Islands Bridge Authority, set up by Act of 
the Legislature of New York State. To this public 
authority was transferred the Canadian franchise of a 
private corporation which had previously been formed 
in Canada to build the Canadian crossing. The bridge 
is financed by revenue bonds to be repaid from tolls, and 
is ultimately to become a free public crossing. 

The entire project was designed by Robinson and Stein- 
man, who are engaged as consulting engineers in charge 
of design and construction. Monsarrat and Pratley, of 
Montreal, are retained as associate engineers, and 
William T. Field, M. Am. Soc. C.E., of Watertown, N.Y., 
is advisory engineer. For Robinson and Steinman, J. 
London is in charge of the office force on design, and R. 
Boblow, Assoc. M. Am. Soc. C.E., is in charge of the 
resident engineer corps on construction. 

Construction was commenced May 1, 1937. The 
contract date for completion is November 1, 1938, but 
actual completion is now expected in September 1938. 
As the last border troubles occurred in 1838, the opening 
ceremonies for the Thousand Islands Bridge are planned 
to feature the celebration of one hundred years of inter- 
national peace and good will between the two nations 
now united by this new link of friendly intercourse. 





Tue CANADIAN CROSSING—SUSPENSION BRIDGE, STEEL ARCH, 
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From everyday experience engineers gather a store of knowledge on which they depend for growth as in- 
dwiduals and as a profession. This department, designed to contain ingenious suggestions and practical 
data from engineers both young and old, should prove helpful in the solution of many troublesome problems. 








Notes on the Accuracy of Movable-Bed Hydraulic Models 


By Joe W. Jounson, Jun. Am. Soc. C.E. 


Assistant Hyprautic ENGINEER, SEDIMENTATION StupiEs, Sort CONSERVATION SERVICE 
U. S. Department or Acricutture, Wasuincton, D.C. 


ERHAPS the most important obstacle to a reliable 

interpretation of movable-bed model studies is the 
behavior of the bed material. Although the movement 
of sand under the action of flowing water has been the 
subject of many laboratory investigations, a satisfactory 
and general expression for describing its behavior in 
terms of certain parameters has not as yet been formu- 
lated. Even under ideal controlled conditions, as in a 
laboratory flume, the rate of sand movement may vary 
from an average by as much as 100 per cent. Naturally 
then, in models (where conditions may be somewhat less 
accurately controlled) numerous “repeat tests,”’ under 
identical operating conditions, are necessary before 
reliable indications can be derived. 

A test on a movable-bed river model usually consists 
of operating the model through a number of cycles of 
an operation chart derived from several years of proto- 
type stage records. At the end of the test, the model is 
drained and cross-sectioned, and a contour map of the 
bed is prepared. When two such tests are conducted 
under identical operating conditions, a comparison of the 
resulting maps by glancing examination usually indi- 
cates good general similarity in bed configurations. If, 
however, a point-by-point comparison of soundings is 
made, it will be noted that relatively large differences 
in soundings occur over the model bed. To better il- 
lustrate this condition, a comparative map can be pre- 
pared showing the difference in soundings at correspond- 
ing points selected over the entire bed. 

By applying simple statisticale mthods to the results 
of the point-by-point comparison, a good measure of the 
accuracy of the model can be obtained. If the sounding 
differences of each magnitude, with due regard to sign, 
are counted and tabulated, it will be noted that small 
differences occur more frequently than large ones. 
Further, if sounding differences are plotted as abscissae 
and frequency as ordinates, a symmetrical frequency 
polygon results (Fig. 1). The symmetry about the 
position of zero sounding difference is quite striking, and 
shows, as one would expect, that if the same amount of 
bed material is introduced at the upper end of the model 


significance unless the degree of variation in the given 
frequency is known. A common measure of the degree 
of variation is the “standard deviation,’ the conven- 
tional symbol for which is the Greek letter sigma, ¢. 
The calculated value of the standard deviation as se- 
cured from sampling, however, is usually referred to by 
the letter s; it is determined by the formula, ; 
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where f represents the class frequencies and x the sound- 
ing differences. 

Frequency distributions can be further treated by fit- 
ting theoretical curves to the observed data. The “‘nor- 
mal curve,”’ for example, is 
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e being the base of the natural system of logarithms and 
s the standard deviation. In Fig. 1, the normal curve 
for the observed frequency distribution, as determined 
by proper substitution in Eq. 2, is also shown. 

In a large number of models it has been observed that 
adjacent to an area where relatively large sounding 
differences occur as the result of scour, there is generally 
an area where large differences occur as the result of 
deposit. That the largest sounding differences are 
mostly local in character is of importance in interpreting 
the results of model studies. It has been noted that 
maximum sounding differences generally occur in pool 
areas along steep banks and in the vicinity of dikes and 
other training works. The relatively high degree oi 
turbulence in such regions, combined with the fact that 
the bed material therein is usually subjected to active 
movement throughout the complete operating period, 
probably accounts for this in most instances. When 
the reliability of a model to duplicate bed configurations 
is considered, we might, therefore, 





as is trapped at the tailgate, the 
amounts of relative scour and fill 
indicated by the comparative map 
should be equal to each other. 

The possibility of representing 
the frequency distribution by some 
single typical figure (an average) at 
once suggests itself. The common- 
est type of average is, of course, 
the arithmetic mean (in this case, 
the sum of all the individual sound- 
ing differences divided by the total 
number of soundings). The arith- 
metic mean, however, has little 
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expect various parts (pool areas and 
bar areas) of the model bed to 


that are much different from the 

characteristics of the bed consid- 
| ered as a whole. That is, if the 
frequency with which sounding dil- 
ferences of various magnitudes occur 
is determined separately for the 
areas of the model bed between va- 
rious bed contours, the frequency 
curves for the individual areas will 
show a rather consistent variation 
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in the degree of ‘‘peakedness.”’ 
The curves for the pool areas 
show the highest value of the 
standard deviation, and _ the 
curves for the bar areas show the 
lowest value. In river models 
the majority of maximum sound- 
ing differences do not, as a rule, 
occur in critical areas such as 
crossings, but instead in deep 
pools. To prevent the erratic 
movement of bed material away 
from pool areas and the conse- 
quent occurrence of large errors, it 
is common practice in model op- 
eration to mold the model bed in 
the pools with gravel or other 
resistant material. 

Although the writer does not 
have data available on the beha- 

vior of granular material under 

« Mewive 9 Meee conditions of highly localized 

sounding Difference scour, such as that occurring at 

wo. 1. Trrece: De the downstream toe of an over- 

~ginvTion oF Sounp- fow-dam model, it is perhaps 

wwe 6DirrereNces 1x reasonable to assume that this 

Movaste-Bep Mopet type of model would more accu- 

rately reproduce bed configura- 

tions in two indentical tests than would a movable-bed 
model of a meandering stream. 

Although large sounding differences may be rare, it is 
of interest to note the manner in which they occur. In 
a model where the banks are composed of an easily 
eroded material, slight variations in energy content of 
the stream and rate of bed-load movement are usually 
reflected as lateral displacements; whereas, in a model 
where fixed banks prevent meandering, variations in 
energy content of the stream are dissipated in bed scour- 
ing and are therefore reflected as sounding differences. 
In the former case large sounding differences in most 
instances are only apparent, but in the latter case large 
differences in bed elevation actually occur. Usually, 
though, it is impractical to mold model banks in the 
same granular material as that of the bed. Extensive 
tests on means of supplying cohesion to sand and other 
materials so that erodible banks can be simulated in 
models have been only partially successful. 

Another obstacle to reliable interpretation of movable- 
bed model studies is the formation of riffles. Their size 
and arrangement defy rational explanation, and often 
make it impossible to secure the same results from two 
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seemingly identical tests. To average the minor ir- 
regularities due to riffles, it is a common practice to pass 
a trowel lightly over the bed surface along each sounding 
range prior to the taking of soundings. A limited num- 
ber of tests show that a troweled bed presents a more 
“peaked”’ frequency distribution of sounding differences 
than does an untroweled bed. 

The most widely used bed material for movable-bed 
models is a common commercial grade of sand, which is 
usually lacking in uniformity of mechanical charac- 
teristics. To obtain sufficient tractive force to insure 
good movement of such material at all stages of flow, it 
is often necessary to design the models with large-scale 
distortions and supplementary slopes. The highly 
riffled bed surfaces formed by the resulting relatively 
high velocities have naturally proved unreliable for re- 
producing bed configurations in similar tests. As a 
consequence, an extensive study of other granular mate- 
rials has been made by several laboratories. Elaborate 
tractive-force tests have been conducted on materials 
covering a wide range in specific gravity and including 
synthetic sand mixtures, rosin, coal, and pitch. 

At the U. S. Waterways Experiment Station, Vicks- 
burg, Miss., sand as a bed material has been replaced 
by crushed coal. Because of its low specific gravity and 
relatively large grain size the coal moves in long low 
waves under feeble velocities. Its use permits models 
to be designed with small depths and flat slopes and con- 
sequently low-scale distortions. 

Most models constructed to study the movement of 
sediment are concerned only with observations on bed 
load. In fixed-bed models designed to study conditions 
due mostly to suspended load, “‘gilsonite’’ has been used 
successfully. 

Although a model may be adjusted and subjected to 
“repeat tests’’ until the engineer is confident of its 
ability to reproduce bed configurations, it does not neces- 
sarily follow that it can be relied upon to predict the 
action of the prototype. Whether it does or not depends 
upon the experience of its designer and his familiarity 
with the prototype itself. Thus, for example, in alluvial 
streams like the Mississippi River, much of the bar 
building is perhaps due as much to suspended load as to 
bed load; but in model and flume studies material moves 
mostly as bed load—very rarely are velocities great 
enough to throw material into suspension. Further, in 
rivers the character of the bed material varies greatly in 
pool and bar areas, whereas in models it is quite uniform. 
For the operator not to recognize these conditions—even 
though he may be unable to reproduce them in the mode] 
—seriously limits the value of the results. 





Stresses in Continuous Beams from Deflecting Supports 
By Opp ALBERT, Assoc. M. Am. Soc. C.E. 


ASSISTANT Proressor OF STRUCTURAL ENGINEERING, NEWARK COLLEGE OF ENGINEERING, Newark, N.]J. 


ONTINUOUS beams supported by girders are 
usually designed with the assumption that the 
girders offer fixed supports. It is obvious, however, that 
these girders will deflect under the loads transmitted to 
them through these continuous beams. Certain extra 
moment stresses will therefore develop in the beams, and 
these moments are usually neglected. 
lhey can be computed by a simple method based upon 
the various deflections of the free end of a member con- 
sidered as a cantilever beam, with the reactions from the 
supports applied as loads, and the influences of other 
members also considered as loads applied at the ends. 


Such a reaction (or moment) applied at the free end will 
tend to bend the free end up or down, depending upon 
its direction. For example, in Fig. 1, if support D of the 
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continuous beam has deflected a distance d, it is evident 
that this condition can be represented by a negative 
reaction in D, or a load applied at D equal to this reaction 
or a moment. 

Each beam is cut out and treated separately as a 
centilever, with first one end and then the other re- 
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strained. The degree of restraint is expressed by the de- 
flection angle and the moment at the end in question. 
Figure 2 shows beam BC cut out, with the moments at 
the supports, as well as the reaction, applied as loads. 
In the figure it is considered as a cantilever fixed at B, 
and the movements of the free end, C, are to be deter- 
mined. 

Attention is called to the fact that the angle r at B is 
equivalent to an upward movement of rZ in C. It will 
also be noted that this angle is the same as the angle at 
B for the beam AB, and therefore is equivalent to a down- 
ward movement of rL in support A. The outside mo- 
ment Me in C will cause this end to move down, while 
the reaction in C will cause it to move up. Now the 
sum of all these movements must equal the total move- 
ment of support C. (If this support is fixed, then the 
sum of these movements is equal to zero.) Similarly 
the beam may be considered as a centilever fixed at C, 
and the movements of the free end, B, determined. 

It is evident that the moments caused by deflecting 
supports can thus be computed easily, providing the 
deflections of a fully restrained cantilever beam under 
various kinds of loadings are known. These deflections 
are as follows 


For a single load, P, applied at the free end, 


1 = PE 
~ aa 


For a moment, M, applied at the free end, 
ML? 
¢= SEI 


The following paragraphs are limited to a discussion 
of continuous beams of equal spans, but the general 
principle is the same for spans of unequal lengths. 
Though the moments are derived for movement of one 
support only for each case, it is easy by addition to 
arrive at moments caused by the movement of more 
than one support. The moments are designated by the 
conventional signs, and the moments from deflecting 
supports travel from support to support, from minus to 
plus, or vice versa, along straight lines. 
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Two equal spans; support C deflects the distance 4 (see 
Fig. 3). Consider beam AB first, and investigate the 
deflection at A. 

As this support is fixed, we know that its total deflec. 
tion must equal zero. The deflection angle at B js , 
so the total upward movement will be 11. We have a 
downward reaction in A, causing a downward move. 
ment which can be expressed by Eq. 1. Thus we get 


AL‘ 


-_ 3EI + nl oe @. i cites (3) 
and substituting ,/Z for A, 
ry = Mob 
i = ld i ate SS (4) 


Consider now beam BC, and investigate the deflection at 
C, which is known to bed. The deflection angle 7; causes 
a downward movement equal to ZL, and the reaction 
will also cause a downward movement (Eq. 1). Then 
CL* 

"a 
and substituting /,/Z for C, and introducing the value 
of r, from Eq. 4, 


Two equal spans; support B deflects the distance d (see 
Fig. 4). As a symmetrical condition exists, only one 

















beam need be considered. Further, the deflection 
angle at B is zero. Considering beam AB as fixed in B, 
the deflection in A is upward and positive: and by using 
Eq. | and the fact that A = M,/L, we obtain 
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Three equal spans; support D deflects the distance d 
(see Fig. 5). As we know 7, from Eq. 4, we can start with 
beam BC, and investigate the deflection in C, that 
equals zero. We get 


M, = + [7] 
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Considering the deflection in B, which also must equal 
zero, 


M,yL* BL* =(..... [10] 
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Consider now beam CD and investigate the deflection in 
D, which is equal to —d. We get 


and since D = M,/L, 


M, = “BL? TEP TT TTT [13] 
Substituting in Eq. 9, 
2dEI 
M,= + 7 7 [14] 


Three equal spans; support C deflects the distance d 
(see Fig. 6). Again we know 7 from Eq. 4, and can start 
with beam BC, investigating the deflection in C, which 
equals —d. Following steps similar to those in the pre- 
ceding cases, we next consider, in turn: (1) BC restrained 
in C, with an upward deflection of +d in B; and (2) 
CD, with a deflection of +d in D. As a final result, 
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Example. A continuous beam of three equal spans of 
10 ft carries a load of 800 Ib per running foot. The beam 
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's supported at B and C by two girders, 20 ft long, and 
at 4 and D by two non-deflecting supports. Without 
considering any of the supports to deflect, we determine 

ize of beam to use. For a moment coefficient of 
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'/i9 we find the moment at B or C to be 8,000 Ib-ft, and for 
an allowable steel stress of 18,000 Ib per sq in. the re- 
quired section modulus is 5.33; so we choose a 6-in. 
10-Ib I-beam, with J = 17.8, and S = 5.9. 

Now let us determine the effect of the possible deflec- 
tion of one of the supporting girders—say the one at C. 
This deflection may be taken as '/3 20 X 12, or */; in., 
and the corresponding moment in the beam at C is 
figured from Eq. 15 to be +7,410 lb-ft. The moment at 
B caused by the same deflection will be, by the use of Eq. 
16, 4,950 Ib-ft. 

It will be seen that the total moment in the beam at 
support B will be much larger than the design moment— 
that is, — 12,950 lb-ft instead of —8,000 Ib-ft, and the 

‘ 12,960 X 12 ‘ 
total stress in the beam will be a 26,200 Ib 
per sq in. 

This moment, caused by the deflection of support C, 
travels to support B, and as it becomes positive, it will 
decrease the negative moment at support B caused by 
the loading. 





Suggestions on the Maintenance of 


Steel Windows 


By Cuester L. DALzeELL, Jun. Am. Soc. C.E. 


GTEEL windows have always been difficult to main- 
tain. So troublesome has been the problem that 
there is a definite retardation in their use. Though the 
suggestions made here may not completely solve the 
problem, they will make the maintenance of steel win- 
dows somewhat easier. 
It is the experience of the writer that the primary 





Fic. 1. Isometric SHOWING PROPER INSTALLATION OF STEEL 
SASH IN MASONRY 


cause of difficulty is the unequal thermal expansion be- 
tween the steel window and the surrounding masonry. 
Hence it is important to allow all movement to take place 
as freely as possible. Steel windows should be bolted to 
the lintel, and mullions should be embedded in the sill; 
otherwise the window should be free to move laterally. 
Obviously, the window must be restrained in a direction 
perpendicular to its face. 
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Another source of the difficulty is found in the sill. 
Common practice is to make the sill with a comparatively 
flat slope on its top. This results in the collection of ice 
and snow, with attendant dampness and slow melting. 
It is important to allow all parts of the metal to drain 
as rapidly as possible, and a sill with a slope of 1 on 2 or 
greater will collect little if any ice or snow. 

In new installations, the application of these sugges- 
tions is comparatively simple. The construction of the 
lintel is an important detail. 

In existing installations, the old window may be re- 
moved and replaced, or it can be repaired. If the lat- 
ter, the proper procedure is as follows: Remove all 
rusted members (or rusted portions thereof) and replace 
with new members, welding the whole into one piece as 
formerly. This generally means that the lower row of 
lights will be decreased slightly in height, as the rusting 

usually takes place at the base of the vertical members. 
The smaller lights in the lower row are not inconvenient 
and they make it possible to increase the height of the 
sill. Next, one vertical course of brick around the sides 
of the window must be removed to break the bond be- 
tween the window and the masonry. (In a concrete 
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structure it is suggested that a groove about 1 iy. dee 
and | in. wide be cut along each side.) When the newaik 
is cast and the brick replaced, a temporary calkin~ str; 
of '/s-in. expansion-joint material should be j;, 
around the bottom and sides. This effectively prevent, 
reforming the bond. A layer of tarpaper is not sufficient 
Finally, the strip should be removed, and the spave be. 
tween the window and the masonry calked with a flex. 
ible, asbestos-base calking compound which never com. 
pletely hardens. In many cases, the source of the dij. 
ficulty is moisture inside the building. Where this is the 
case, the process of calking and sill construction as just 
described should be applied from the inside. 

The specification that windows be received unpainted 
will ensure that they are painted under proper superyj- 
sion and will prevent damage to paint in transit. [It js 
important that steel windows be thoroughly and welj 
painted before installation and that the painting be re. 
peated regularly thereafter. 

With minimum contact between masonry and 
windows, and with sharply sloping sills and care in paint- 
ing, much of the difficulty of maintaining steel sash wil] 
disappear. 





Simplifying Engineering Drawings 
By Orro GorrscHaLk 
Civit Encrneer, Vitta Batiester, F.C.C.A. (ARGENTINA) 


HE use of inclined dashes on engineering drawings 
in place of the conventional arrowheads, for dimen- 


sion lines, ordinates, reactions, and similar details, 


moments of which are known. In part (a) the linear 
dimensions are marked with simple inclined dashes dis- 
tinct from the arrowheads indicating load and reactions. 


may prove helpful in clarifying and simplifying the 
information. The inclined dash is functional in that it 
tells a complete story. In the fields of statics and me- 
chanics, where it is important to indicate directions of 
displacements, stresses, inclines, etc., its use has been 
found especially helpful, the conventional arrowhead 


being reserved to indicate definite directions only. 


Application of the inclined dash and the arrowhead 
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Fic. 1 APPLICATION OF THE INCLINED DASH AND THE CONVEN- 


TIONAL ARROWHEAD 


for performing their special functions with maximum 
clarity is illustrated in Fig. 1. This figure shows a calcu- 
lation of the deflection of a simple beam AB, the bending 


In parts (b) and (d) the areas of negative and positive 
reduced bending moments are conveniently divided into 
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(a) (4) 


Fic. 2. THe INciinep Das INDICATES (a) A PROJECTION ON THE 
LARGER SOLID AND (+) A DEPRESSION IN THE LARGER SOLID 


triangles and their directions at centers of gravity 
marked by arrowheads. 

In the moment diagram, part (c), the ordinate y = 

c 2 
3’ 3 
by inclined dashes. 

Another application of the usefulness of the dash versus 
the arrowhead is shown in Fig. 2. The dashes in part (a) 
are shown rising from left to right. Thus if the larger 
dimension line indicates the width of a solid, the smaller 
line similarly indicates a solid or a projection on the 
larger solid. In part (6) the dashes on the smaller di- 
mension line rise from right to left and therefore indicate 
an opening in the larger solid. A saving of time, due to 
the elimination of the necessity for another projection 
under the old system, is thus accomplished. Clarity and 
saving of time being two things for which engineers are 
constantly striving, it is here surmised that those using 
the simple dash for two weeks will find that it is an effort 
to return to the arrowhead for showing distances and 

dimensions. 


c, ete., can be read. These ordinates are indicated 
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OUR READERS SAY— 


In Comment on Papers, Society Affairs, and Related Professional Interests 














City Planning Problems 


re Eprror: The article on “The City Plan of Tyler, Texas,” 
y O. H. Koch, M. Am. Soc. C.E., in the April issue of Civ 
© FRING, calls attention to the great similarity of the problems 


EN‘ - met 
onfronting city planners in all cities, large and small, throughout 
‘he country. The haphazard growth of cities, the absence of a 
<keleton pattern, the jogged and narrow streets, and the lack of 


horoughfares are the same everywhere. These factors indicate 
‘hat at no time have the governing bodies of American cities felt 
that it was their prerogative or responsibility to prevent the jogging 
of land subdivisions, to require similarity of street widths in two 
adjoining additions, or to require that thoroughfares be created 
as plats were recorded, or that wide streets be placed where there 
would be the most traffic and narrow streets where traffic would be 
negligible. Instead, they have simply approved whatever arrange- 
ment of platting any land speculator brought in to be recorded. 

Mr. Koch has presented an interesting article on replanning a 
eity and one that is worthy of careful study. The basic plan of 
any city is its thoroughfare plan and boulevard system. In every 
city, large or small, there must be created thoroughfares which are 
elements of transportation,”’ just as a river or a railroad or a trunk 
highway is an element in the general transportation scheme. The 
other streets of the city are simply tributaries or feeders 

The preservation, or rather the acquirement of the land along 
all streams and drainageways, is one of the fundamentals of city 
planning. As time goes on, not only will these drainageways be 
found of value in taking care of the drainage of the city, but their 
presence will also prevent the development of housing in areas 
which invariably deteriorate before other areas do. Also, because 
of the advantages of grades such drainageways are the natural 
routes for highways, the scenery enhancing the development. In 
fact, any land within a town-site that is not suitable for a first-class, 
sanitary, residential development should be quickly acquired by 
the municipality to prevent its being developed for housing. It is 
one of the unfortunate aspects of planning that we cannot see far 
enough ahead to definitely locate our parks and playgrounds, but 
after all drainageways are acquired we are pretty sure of having 
some of the land that will eventually be required for those purposes. 

Old cities are examples of why planning boards and planning are 
necessary, for planning will not be done except through such agen- 
cies. Mr. Koch’s reference to railroad relocation is quite pertinent. 
lhe shifting of railroad lines is a very difficult matter, for as a rule 
these lines follow the easiest grades to what is considered the nucleus 
of the future city. Shifting these lines to another location can 
only be brought about where increased values in real estate and 
improved service by the railroad companies wi.l balance the cost 
of such changes. 

Georce H. Herrovp, M. Am. Soc. C.E 
Managing Director and Engineer, 
The St. Paul Planning Board 

St. Paul, Minn. 
April 29, 1938 





Limitation of Load on Small Footings 


Dear Str: I should like to comment on the discussion by Paul 
Andersen, Assoc. M. Am. Soc. C.E., of my article on ‘‘The Scientific 
Method in Earthwork,” in the December number of Crvi Encr- 
NEERING. In this discussion, which appeared on page 120 of the 
February issue, reference is made to the limitation of load on small 
footings (3 ft in least dimension or smaller, according to the pro- 
posed Boston code), This limitation is made necessary by the fact 
that, on cohesionless subsoil, such footings may reach their ‘‘ulti- 
mate” bearing capcity, with consequent large settlement, at a value 
less than the “‘safe’”’ bearing capacity of larger areas resting on the 
same material. 

‘his behavior is not limited to loose dry sand. The material 








may be loose or compact, dry or saturated, and may range from 
rock flour to gravel, as long as it possesses the properties typical 
of cohesionless soil. Absolute values differ, of course, with different 
materials, but the general relationship holds. 
GLENNON GrLBoy, Assoc. M. Am. Soc. C.E. 
Associate Professor of Soil Mechanics, 


Cambridge, Mass. Massachusetts Institute of Technology 


May 5, 1938 





The Human Equation in Planned 
Economy 


Dear Sir: I should like to discuss the article entitled ‘The Bal- 
ance Wheel” by Allen J. Saville, M. Am. Soc. C.E., in the April 
issue of Crvi. ENGINEERING. There is much in the article worth 
thinking about, particularly at this time when the leaders of the 
country seem to be groping in the dark. However, there is one 
factor which seems to me to have been overlooked in the effort to 
plan the economy of the country and the lives of our citizens 
namely, human nature. 

I believe that this factor is the explanation for the failure of 
many of the plans which seemed to be panaceas for our ills. I also 
believe that it is one of the chief reasons why so-called economists, 
experts of various kinds, and engineers have missed the mark so 
widely in their attempts to regiment business and overcome eco- 
nomic laws through governmental aid or coercion. 

Heretofore, the economic cycle has been allowed to run its course 
without much interference. We have had periods of prosperity, 
followed by inflation and speculation. When credit became too 
much extended and prices too high, people stopped buying and a 
forced liquidation followed. When the liquidation had run its 
course, capital again went to work, business recovered, the country 
enjoyed another era of prosperity, and the cycle repeated itself. 
Because human nature is as it is, the world has been going through 
these cycles since the dawn of history, and it is pretty certain that 
it will continue to go through them in future ages. 

Our attempts at planned economy have ignored the human equa- 
tion. The economist in Washington said: ‘‘We will depreciate the 
value of the dollar by raising the price of gold, and thus expand 
the credit base and restore prices and everything will be all right. 
To fill in the gap while these measures are being put into effect 
we will spend billions for public works and create prosperity by gov- 
ernment borrowing. We will use the credit of the government to 
accomplish these ends. We will raise the price of cotton and other 
commodities and start the machinery going; we will raise wages; 
we will build homes for the workmen... .” 

They forgot the man who has the money to spend—the human 
equation. It is the old story of leading the horse to water, but 
finding that the horse refuses to drink. And from all appearances 
he is going to continue to refuse to drink until confidence has been 
restored by a return to basic principles. 

When the merchant wants to unload his excess stock of goods, 
does he raise the price? He does not. He broadens his market by 
reducing the price and taking a loss, if necessary, in order to cut 
down his inventory. The lower the price the more goods he can sell. 
This is so fundamental a principle of business and so fundamental 
a characteristic of human nature that it seems a platitude to repeat 
it. Vet this seems to be the very factor that has been overlooked 
in all the experiments that have been going on in planned economy 
and planned this and planned that. 

Therefore it seems to me that before the engineers can qualify 
as a balance wheel they should be better acquainted with human 
nature and give it more weight in their calculations than it has 
been given in the last five years. 


WALTER H. WHEELER, M. Am. Soc. C.E 
Designing and Consulting Engineer 
Minneapolis, Minn. 
April 26, 1938 
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Comments on Squaring Numbers 


Dear Sir: In his article, “Simplified Squaring of Numbers,”’ in 
the April issue, Courtney L. Stone, Jun. Am. Soc. C.E., described 
a method which he has used in squaring numbers not found in the 
usual tables of squares. The method is both ingenious and useful, 
since absolutely correct results are obtained with very little effort. 
The operations performed, though few, are more easily remembered 
if we understand the mathematical basis of the solution. 

Taking Mr. Stone’s first example in squaring 122.35, the given 
number is broken into 122, and 0.35. Then the square will be 
y = (a+b?) = (a? + 2ab + b*), where a = 122 and db = 0.35. A 
little manipulation avoids squaring 0.35 before adding the terms, 
thus: 


b 
y =a? + 2b ( a+ 3 ) , or, (122)? + 0.70 (122.175). 
AnToNIO D1 Lorenzo, Jun. Am. Soc. C.E. 


West New York, N.J. 
May 2, 1938 





Street- Numbering Systems 


Dear Srr: I was particularly interested in an article in the 
March issue of Crvit ENGINEERING on “‘Street-Numbering System 
for Large Cities’’ by Richard R. Lyman, M. Am. Soc. C.E., and 
A. Z. Richards, Jr. My interest was due primarily to an experience 
that had happened to me just twenty-four hours before reading the 
article. 

First let me state that I am a resident of Queens County, and 
that some years ago the city fathers saddled us with the so-called 
Philadelphia system of numbering. For those not familiar with it, 
I would say that with its aid anyone is supposed to be able to find 
easily any house from the street address without having to ask for 
any directions. For a new town being laid out on a prairie the 
system would no doubt be excellent, but it is not so well adapted to 
a community like Queens. 

To go on with my story, I had been inspecting the new bridges 
being built in Flushing and was returning home. At the corner of 
32d Avenue and 132d Street a motorist stopped me, and asked 
where he could find 122-1025th Road. He was going in the wrong 
direction, and had come about half a mile too far. Yet the system 
of numbering is supposed to make all inquiries superfluous! 

My point is that no system, however good, is of any value if a 
person does not have ordinary common sense, and I think my ex- 
perience bears out this statement. 


Kar W. Lemcxe, Assoc. M. Am. Soc. C.E. 
Flushing, N.Y. 
May 1, 1938 





What Can You Do? 


To tue Eprror: In his article entitled “Putting the Best Foot 
Forward,” in the March issue, Walter L. Fitzgerald, M. Am. Soc. 
C.E., points to the need of finding a satisfactory answer to the 
question, “How can a man determine what he cando?” My purpose 
in discussing Mr. Fitzgerald’s article is to point out a method, based 
on sound philosophy and principle, by which one can direct his 
activities intelligently and logically. 

Neither employer nor employee can deal with undefined state- 
ments such as ‘I'll do anything.” In dealing with another person, 
we must have something to present, something to offer, something 
about which we can negotiate. Let us take the position, therefore, 
that we will not ask for anything, but that we will offer something. 
That simple statement is the key to the solution. When you offer 
something that will yield a profit to the buyer—the employer— 
you have reversed your position. No longer on the defensive, no 
longer asking for ‘‘anything,’’ you are offering a means to added 
profits, reduced losses, or increased business. 

We have reached the point in employer and employee relations 
where both need to speak a common language, so that both will 
know ‘‘who can do what.” The language must be one that any 
reader can understand. To quote from A. W. Rahn, author of 
Your Work Abilities, it must be “work language.’’ Trade terms, 
technical expressions, words not easily understood by the average 


reader must not be used. This is frequently a stumbling biock for 
the technically trained man. The employee must know what jy. 
can do and must define on paper what he can do before he has any. 
thing tangible to negotiate about. The employer needs the answer 
to the question, “Who can do what?” so that he can decide how he 
can profitably use what is offered. Then both have a common 
basis for negotiating. 

To meet this need and to supply a definition of abilities, yy, 
Rahn developed a new science of self-definement, which reveals 
defines, and describes the “power of a man.” This power is ey. 
pressed through the medium of a “Man Power Specification” 
This not only tells who the man is, where he has worked, his school. 
ing, and all the other circumstances that have made him what he is, 
but also what living has done to him, what it has yielded him in the 
way of work abilities, and the fields in which those abilities can be 
profitably used. 

A Man Power Specification is drawn up and written by the man 
himself, following the procedure outlined in Mr. Rahn’s book 
Considered psychologically, mathematically, or scientifically, this 
procedure gives the man a tool to work with, defines his power fo; 
work, and constitutes an object to lay before his present or prospec- 
tive employer, so that both can talk about the same thing in the 
same work language. This transforms either asking for a raise or 
“job hunting’’ into a pleasant business transaction, and one does 
not have to be a psychologist to understand this method and to use 
it. The Man Power Specification gives a complete and satisfactory 
answer to Mr. Fitzgerald’s question, ‘What can youdo?” With his 
work abilities defined, the man has something helpful to offer, and 
in offering it in those places where his abilities may yield a profit to 
the buyer, he is being helpful. He is offering something in the 
knowledge that what he has to offer should be of help and interest 
because he is offering a potentially valuable service in the fields 
where he knows it can be used. 

When a man has thus described in work language the functions 
he can perform, he has accomplished two results. He has given 
himself great mental satisfaction because he knows what he can do 
and where to go to offer his abilities, and he also has an objective 
statement to lay between the employer and himself so that both are 
talking about the same thing. 

Mr. Rahn has shown the way by which a man can put behind him 
the heart-breaking task of “looking for a job’’ and has made avail- 

able a method which tells how to answer the question which Mr. 
Fitzgerald says must be answered—namely, ‘‘What can you do?” 


CHARLES O’C. SLOANE 
New York, N.Y. 
May 5, 1938 





Aluminum Sheets for Mounting 
Mosaics 


Dear Sir: The article, ‘Aluminum Mountings for Aerial Sur- 
vey Mosaics,’’ appearing in the March issue of Crvi. ENGINEERING, 
contains several errors. Aluminum sheets were used by this office 
for mounting mosaics for several projects, but their use has been dis- 
continued due to later discoloration of the photographs. This is 
probably due to the adhesive used, and attempts are now being 
made to find a satisfactory adhesive to eliminate this defect. 

The 20-gage aluminum sheets 27 by 40 in. originally used were 
purchased at an average cost of $2.36 per sheet, instead of $1.52, 
as stated in the article. Further developments showed that the 
16-gage unsealed anodic-coated aluminum sheet was the only satis- 
factory sheet and finish for the construction of controlled mosaics. 
This type of sheet took pencil and ink satisfactorily, and the prints 
adhered to it much better than to smooth sheets. The quoted 
cost of this 27 by 40-in. sheet, cut to a tolerance of plus 0.016 in. 
and minus 0.000 in., coated, trimmed, and matched to specifica- 
tions, was $9.75 per sheet. As this cost was considerably greater 
than the cost of pressboard sheets of the same size, the aluminum 
sheets of these specifications were not used in any great quantity. 

There are advantages to the use of aluminum sheets, and it is 
hoped that the inherent difficulty in their use can be overcome and a 
satisfactory permanent mosaic can be laid on aluminum sheets. 

Raymonpv G. Moses 
Lieutenant Colonel, Corps of 
Vicksburg, Miss. Engineers,U. S. Army; District 
April 29, 1938 Engineer 
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; Salt Lake City Prepares for Annual Convention 
ion 
100] Society to Convene in Utah Capital on July 20 for Four-Day Meeting 
he 18 
th , 20, 1938, the Sixty-Eighth Annual Convention of the culminating in the dinner and dance on Thursday evening. A 
an by RQ will open in Salt Lake City, Utah. Featured on the four- dinner and entertainment for members and their guests is also 
YY th ywram are a symposium on transportation, technical ses- planned for Wednesday. For the ladies there will be sightseeing 
hn’s Aocony f the Irrigation, Highway, Surveying and Mapping, and Sani- trips on both days, luncheons, and an afternoon concert | 
ical] thi Engineering Divisions, and a number of social functions and Utah boasts the world s largest open-cut copper mine—a 
ils ions theater-like quarry at Bingham, almost a square mile in extent 
+ teeny again the timing and location of this annual event will This mine and mill are on the itinerary of Friday's all day ex- 
ing ay opportunity for members in all parts of the country to cursion, which will also include a visit to Saltair Beach hose 
Phas attendance at the Convention with a vacation in one of | who wish may remain at the latter place for swimming and evening 
: — 7 ation’s playgrounds. Special rail transportation arrange- dinner. The rest of the party will return to Salt Lake City for 
fete ire being made by the Society with this in view . dinner and an evening visit to the rodeo held in connection with 
tisfa he opening session (W ednesday morning, July 20) following the noted I tah celebration, Covered Wagon Days 
W. neeches of welcome, President Riggs will deliver the annual Saturday S trips are not yet definitely scheduled, but the local 
it Dis one of the noteworthy events of every Society Conven committee is planning a number of them to nearby points of 
es Chere will also be a brief business meeting. For the after interest. Among these may be mentioned the Pine View Dam, 
a program there is scheduled a series of papers on outstanding a soil erosion control project near Ogden, and several irrigation 
fens lopments of the past decade in rail, highway, and air trans projects in operation 
Age am ition Mention should be made also of the Local Sections Conference, 
alae in Thursday the Irrigation and Highway Divisions will meet which is to be held on Tuesday, July 19. The conference includes 
iorning and afternoon, while the Surveying and Mapping all Local Sections in the Rocky Mountain and Western States 
“yer Sanitary Engineering Divisions will have one session each. For the benefit of members in the East and Middle West, a pre 
= ove irring last-minute changes, the programs will include the follow Convention tour has been arranged. The group will leave Chicago 
wanrhes g S for Denver via the Burlington Zephyr on Thursday, July 14, at 
Nective Irrigation Division: Papers on the Deer Creek project, develop- 5:30 p.m. From Denver they will swing south to Colorado 
oth ar of the Colorado River system in the upper basin, history of (Springs, where trips will be arranged to Pike’s Peak, the Garden of 


igation in Utah, land drainage, and flood control versus con 
and a progress report of the Committee on Conserva 


: vation 
— f Water 
h Mr Highway Division: Papers on highway planning, state-wide 
1 do ighway planning surveys, highways from the users’ standpoint, 
d flood damage and part played by highways in relief 
Surveying and Mapping Division: Papers on the status of 
upping west of the Mississipp River (and especially in Utah and 
idjoining states), and on air mapping 
Sanitary Engineering Division: Papers on sewage and garbage 
lisposal needs of the western states, Denver’s new sewage-treat 
nt plant, and modern incinerator practice 
Social events will round out the schedule for the first two days, 
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the Gods, and other points of interest. On the sixteenth the party 
will leave Colorado Springs via the Royal Gorge route of the Den 
ver and Rio Grande Western Railroad, arriving in Salt Lake City 
the following day. For members not involved in committee and 
Board meetings, local trips will be arranged for the two remaining 
days before the opening of the Convention 

Arrangements will also be made for optional return routes to 
accommodate anyone’s vacation or travel plans. It is important 
that those interested in joining the tour group write the Secretary 
promptly, as space on the streamliner is quite limited 

The official program of the Sixty-Eighth Annual Convention, 
including a detailed itinerary of the pre-Convention tour, will be 
published in the July issue of Crvi, ENGINEERING 
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Local Section Delegates Meet at Jacksonville 


Discussion Centers on Economic Status 


COINCIDENT with the Spring Meeting of the Society at Jackson- 
ville, Fla., delegates from Local Sections in the Southern Meeting 
area met in an all-day conference on April 18 to discuss matters of 
professional interest. While but 12 Sections were officially rep- 
resented, more than 50 persons were in attendance to participate 
in the spirited discussions. The prepared program was completed 
during the morning session, and general discussion continued during 
the entire afternoon. 

Presided over by Director T. E. Stanton, Contact Member of 
the Society’s Committee on Local Sections, the program began 
with an exposition by John A. Focht, secretary of the Texas Sec- 
tion, of the survey being made by the Texas Section of the engineer- 
ing organizations in that state. The survey is being made for the 
purpose of examining the organizations with respect to the qualifi- 
cations of men required for various types of engineering work, the 
titles used for them, the duties required, and the compensation 
paid. It is the hope of the Texas Section that as a result of the 
survey they may be able to assist engineers in organizations that 
are out of line to obtain more favorable recognition. 

The subject of ‘What Can the Society and Its Local Sections Do 
Toward Improving the Economic Status of Young Engineers?” 
was introduced by H. L. Fruend, president of the Tennessee Valley 
Section. Taking asa starting point Past-President Hill’s challenge 
that it is necessary for the profession to consider a line of action 
other than the direct action of collective bargaining and that it 
is one of the responsibilities of the employing engineer, Mr. Fruend 
stated that the young engineer will not be satisfied with a solution 
based on individual responsibility but is looking to the Society as a 
group for that economic assistance. He recommended that the 
Society provide an agency through which young engineers can 
express their difficulties and desires, and receive mature counsel; 
an agency that can mediate and pass upon specific grievances. 
Discussion, led by Daniel C. Walser, president of the District of 
Columbia Section, developed the viewpoint that by reason of 
their close contact with Student Chapters, Local Sections, backed 
by the Society itself, are in a position to provide 61 such agencies. 
A condensation of Mr. Fruend’s remarks is to be found elsewhere 
in this issue. 

Considerable attention was given to appropriate methods of 
encouraging applications for membership by qualified engineers. 
The subject was introduced by Wilson T. Howe, president of the 
Virginia Section, and the discussion was led by Roy S. Garrett, 
president of the Alabama Section. Most Sections have member- 
ship committees to interest members of the Society in the work of 
the Section, but individual members are taking increasing interest 
in acquainting qualified engineers who are not members of the 
Society with the opportunity to contribute their energies to the 
work of the Society. Several Sections are now engaged in making 
surveys of the eligible engineers in their vicinities. It was brought 
out that the Society is represented in a given locality by its Local 
Section there, and that when particularly effective work by a 
Section is made known, this in itself provides the best incentive 
for membership. 

Harold C. Bird presented many valuable suggestions on Local 
Section administration from the viewpoint 


President Riggs, speaking impromptu, said, ‘The Local Sections 
are the backbone of this Society. They should be built up to th 
greatest possible strength.’”” He emphasized the importance of 
Local Sections’ taking steps to encourage Student Chapter members 
to become Juniors and then to give the Juniors Opportunity to 
serve the profession by active membership on committees and 
participation in all Society work. He laid stress on the necessity 
for engineers to take an active part in the affairs of their own com. 
munities. 

During the afternoon session there was an extended discussion 
by the representatives of the Sections concerning the proper agency 
or vehicle through which the Society could improve the economic 
status of the civil engineer. The conference recorded its unapij. 
mous feeling that the improvement of the economic status of the 
engineer should be made a major objective of the Society; and 
recommended to the Board of Direction that a Division of Profes. 
sional Activities be established to accomplish this purpose. These 
conclusions were presented to the Board of Direction by a com. 
mittee of the conference during the Jacksonville meeting. 


McLoughlin Award Perpetuated 


FoR A NUMBER of years the late F. O. X. McLoughlin, M. Am. 
Soc. C.E., contributed from his own funds an annual prize to the 
“most deserving student”’ in the civil engineering department at 
the College of the City of New York. The award consisted of the 
initiation fee into the Society. This year the Dam Club, an organi- 
zation of graduates and graduate students of the college, has per- 
petuated the custom in honor of Professor McLoughlin. 

The recipient of the prize, Frederick Lehman, was chosen from a 
group of students who participated in a ‘‘student paper contest”’ 
on March 11. His subject was “The Open Girder or Vierendeel 





Truss.”’ The papers, given orally, were judged on both content 
and presentation. 
Professor McLoughlin founded the Student Chapter at 


C.C.N.Y. and was its contact member until his death in 1936. 
The Dam Club plans to continue the awarding of his prize as 
an annual event. 





Rules for Alfred Noble Prize Modified 


THe recommendations of the special committee appointed to 
review the rules governing the award of the Alfred Noble Prize 
were adopted by the Board of Direction on April 19, 1938. No 
drastic changes were involved. The committee specifically stated 
that it did not think it wise to raise the age limit for the competi- 
tion, feeling ‘‘that the prize should continue as an encouragement 
to young men.” 

Hereafter the award is to be made on papers published by the 
various cooperating societies in the twelve months preceding June 
1 of each year, instead of the twelve months preceding July 15, as 
The papers are to be in the hands of the Alfred Noble 
Joint Prize Committee by August 15, and 
the report of the committee is to be made 


formerly. 





of his long tenure of office as secretary of the 
North Carolina Section. W. A. Coolidge, 
president of the Nashville Section, took as 
his subject the handling of local publicity. 
“The general conception of civil engineer- 
ing by the public is quite inaccurate,”’ he 
said. ‘Parents of students contemplating — | 
the study of engineering have ideas that are 
vague indeed concerning the work and duties — |} 
of a civil engineer. The men who preceded 
us were so busy with their tasks that they 
overlooked the need of publicizing their 
profession. How often does the civil engi- | 
neer on an important civic committee make 
known the fact that he is a civil engineer?” 
Mr. Coolidge recommended the appointment 
by more Sections of local publicity com- 
mittees and the extended use of the Society's} 


Minutes 


Young Engineers 


B. M. Harrod. 





In This Issue... 


Seeretarys’ Abstract of Board 


Improving Economic Status of 

By-Law Governing Election of 
Members Amended. ........ 

Early Presidents of the Society | 


American Engineering Coun- | 
cil’s First Public Forum 


to the Board by November 1. Continuity 
in the committee is to be provided by fixing 
the terms of the members at five years, with 
one appointment each year. 

With these modifications, the rules of the 

competition stand as stated in the 1938 
Year Book. It should be pointed out, how- 
ever, that in addition to the $500 cash 
award there mentioned, the recipient is 
reimbursed from the fund for his necessary 
| expenses for transportation to and from 
| the meeting at which the prize is pre- 
sented. 
The special committee charged with re 
| viewing the rules consisted of Robert 
Ridgway, chairman, and E. T. Howson, 
Jesse B. Snow, C. M. Spofford, and Arthur 
_} S. Tuttle. 
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Publicity Manual. 
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\\eeting of Board of Direction 
Secretary's Abstract 
April 18, 19, 1958 


frernoon and evening of April 18, and on the morning 
yn of April 19, the Board of Direction met at the Hotel 
ishington, Jacksonville, Fla., with President Henry E 
chair The following members of the Board and Sex 
vury were present: Past-President Mead, Vice-Presidents 
Gowdy, Noyes, and Pirnie; and Directors Agg, Ander- 
Davis, Dean, DeBerard, Finch, Harrington, Hidinger, 
Mvers, Needles, Proctor, Shea, Stanton, and Tiffany 


it 
January 17-18, and January 20, 1938, Board Meetings 
inor revisions, the minutes of the Outgoing Board, Janu 
1938, and of the Incoming Board, January 20, 1938, 


oS, 
oved 
Committee 
tes of the meeting of the Executive Committee, January 20, 
re approved as written and the actions ratified. Actions 
<ecutive Committee at its meeting on April 17, 1938, were 
dand adopted as the actions of the Board itself. 


, 
le 


f Officers 

\ regulation procedure at its spring meeting, the Board con- 
| the selection of a Secretary, Treasurer, and Assistant Treas 
By unanimous vote the following were re- 


f the Society 

l for one year 
Secretary, George T. Seabury 
freasurer, Otis E. Hovey 


Assistant Treasurer, Ralph R. Rumery 


vment of Engineers and Architects on Public Works 


recommendation of the Committee on Fees, the Board author 
“to cooperate with 


the appomtment of a committee of three 
\merican Institute of Architects and American Engineering 
il in the consideration of the employment of engineers and 


cts on public works.’ 


Following the suggestion of the Committee on Public Informa- 
ion, a revised program of publicity was adopted and appropria- 
ion made therefor 

ition from Juntor Association of Colorado Section 

lhere was transmitted to the Board a resolution from the Junior 
\ssociation of the Colorado Section of the Society urging that the 
mprovement of the economic and social status of the engineer be 
stablished as an aim of the Society. The subject matter of this 

solution, being similar to the matters now under consideration in 
rms of a new ‘Professional Division”’ of the Society, was referred 

) the committee having that matter in charge 


Status—Division of Professional Activities 


hese two subjects were further joined in consideration through 


rs’ Economic 
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presentation in person by a committee from the current Local Sec 

tion Conference, suggesting to the Board the establishment of a 
Division of Professional Activities and adoption of the subject of 
improving the economic status of the engineer as a major objective 
of the Society After expressing appreciation to the delegation, the 
Board voted that the subject of the welfare of the engineer is con 
sidered of great importance. The Board therefore requested the 
committee now giving consideration to the proposed new Profes 
sional Division of the Society to report at the July meeting a 
method of procedure and a suitable vehicle for the development of 
this subject 


Cases of Unpre fessional Conduct 
The Board concluded its investigation of one case of alleged un 
professional conduct, rendering its decision and directing that the 


parties concerned be advised thereof 
Hydraulics Division and Research Committees 


Committee on Technical 
A new Division, the 


Various recommendations from the 
Procedure were received and acted upon. 
“Hydraulics Division,’ was established as requested in petition 
received last October (as mentioned elsewhere in this issue in more 
detail). Also the Committee on Research was considered as 
shortly to be abolished. It is the understanding that the vari 
ous research committees of which the Research Committee has 
been administrative, will be allocated appropriately among the 


Technical Divisions 


Arthur E. Morgan 

A resolution expressing full confidence in the engineering ability 
and the personal integrity of Arthur E. Morgan, former Vice-Presi 
dent of the Society and more recently chairman of the Tennessee 
Valley Authority, was adopted. (This resolution was spread at 
length in the May issue, page 359.) 
Name Changed to Engineering Economics Division 

Approval was given to the recommendation of the Executive 
Committee of the Engineering-Economics and Finance Division, 
whereby the official name of the Division was changed to the 


Engineering Economics Division. 


Handling Society Investments 

Resolutions were adopted making more flexible the procedure 
whereby the Society may make changes in its investments from 
time to time. 
By-Laws Amended Re Election of Members 

Following regulation requirements, including notice at the pre 
vious meeting of the Board, the Society By-Laws were amended as 
to Article I, Sections 1 to 10, inclusive, relating to ‘‘Election of 
Members.”’ The wording of the revised Article I will be found in 
complete form on another page in this issue 
Rules for Alfred Noble Prize Revised 

A report was received from a special committee appointed to sug 
gest desirable changes in the regulations for award of the Alfred 
Noble Prize. The revised rules were adopted as noted elsewhere 


in this issue 
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Two Local Sections Authorized 

Upon recommendation of the Committee on Local Sections, two 
new units were authorized as follows: Mohawk-Hudson Section, 
with headquarters at Albany, N.Y.; and Wyoming Section, with 
headquarters at Laramie, Wyo. 


New Student Chapters 

Confirming the recommendation of the Committee on Student 
Chapters, approval was given for the establishment of Chapters 
at: The Citadel, Charleston, S.C.; Speed Scientific School, Uni- 
versity of Louisville, Ky.; University of Detroit, Detroit, Mich.; 


and University of Santa Clara, Santa Clara, Calif. Studen: Chap. 
ters now number 119. 
Miscellaneous Matters 

A number of questions, such as appointment of representa: ives oj 
the Society, consideration of various committee work, and other 
routine matters, were considered. In each case action was taken a. 
deemed appropriate. 
Adjournment 

The Board adjourned to meet in Salt Lake City, Utah, on Mon. 
day, July 18, 1938. 





Improving the Economic Status of the Young Engineer 


Suggestions on What the Society and Its Local Sections Can Do in This Direction; an Abridgment of an Addres; 
Presented at the Local Section Conference in Jacksonville, April 18, 1938 


By H. L. Fruenp, M. Am. Soc. C.E., 


PRESIDENT, TENNESSEE VALLEY SECTION 


Tue very form of the question—‘‘What can the Society and its 
Local Sections do toward improving the economic status of young 
engineers?’’—implies that we have taken the first step in the cus- 
tomary approach toan abstract problem, in that we are agreed that 
something should be done. The question also implies the joint 
obligation of ‘‘the Society and its Local Sections.”” We now want 
to know what can be done, and then will come the third step, 
‘How can we best do it?” 

Past-President L. C. Hill in his address last July at Detroit 
said, ‘It is imperative that we consider what line of action is avail- 
able to us other than the direct action of collective bargaining.’’ 
He emphasized the dual function of employer-employee held by 
most members and challenged the profession to accept this rela- 
tionship as an individual responsibility. Individual action has so 
far failed to withstand the stress of economic necessity during 
financial storms, and desirable as it may be, it alone never has 
satisfied our younger members, and it never will. 


Group AcTION NEEDED 


The fact that Juniors now constitute 23 per cent of the total 
membership of the Society, whereas in 1925 they constituted only 
7 per cent, is evidence of the value placed by the young engineer 
on our traditions and principles. He has faith in our ability as a 
society, and not just as individual members, to do things for his 
professional advancement. Let us hope that he never loses that 
faith through the force of economic necessity. 

As Past-President Hill pointed out, there is now under way a 
concerted effort to form quasi-technical organizations of survey- 
men, draftsmen, inspectors, and engineering aides. It is with 
men of this group that the young engineer must start his profes- 
sional career, hoping by the exercise of skill and diligence to arrive 
finally at the goal of monetary reward and recognition. If through 
the force of economic necessity, he feels compelled to join a union 
of fellow employees, are we unable to offer him any way out more 
in keeping with the dignity of our profession? From personal 
observation, I can say that the young member looks to us as a 
group for the solution of this problem. The question is not one to 
be laid aside and buried in another committee report. 

Ralph L. Lee of the Personnel Division of General Motors gives 
these six objectives and purposes of each individual worker: (1) 
an income sufficient to meet his needs and wants; (2) a job capable 
of providing this income; (3) permanency of employment; (4) 
satisfactory working conditions; (5) a voice in his own govern- 
ment; and (6) opportunities for advancement. These embody the 
universal desires of all employees, and may therefore be considered 
a broad answer to the question of what the young engineer wants. 


INDIVIDUAL Errort Versus CoLLectIvVE BARGAINING 


We of the older generation were brought up on the doctrine of 
individual effort, of the necessity for standing on our own feet and 


fighting our own battles, in the belief that future reward ang 
recognition for hard work would be inevitable. If we now look 
askance at the tendency toward group action and collective bar. 
gaining, let us consider two approved practices of our own Society. 
In 1914 we adopted a code of ethics, in which we define the prin- 
ciples of professional conduct and of our own relations to each other 
as members of a society. Is not this a form of group action tend. 
ing to improve the economic as well as the professional relationship 
between members? Why not adopt a similar code of ethics for 
the purpose of defining a better relationship between engineer. 
employer and engineer-employee? Dr. Robbins of the Harvard 
Graduate School of Business Administration points out that while 
we still operate under a profit system, “It is one wherein profit js 
the result of group action rather than individual effort.” 

The Society also has a schedule of consulting fees wherein 
minimum charges are set up for contractual services. Is not this 
a form of collective bargaining? Is it essentially any different 
from the schedule of salary classification for engineers of vari 
ous grades now being formulated in committee? How is this 
schedule to be put into effect? 


No CONSTITUTIONAL RESTRICTIONS 


I want to look backward with you toward the founding of our 
Society. The first President was elected in 1852. The first annual 
meeting was held in 1869. The present constitution was adopted 
in 1921. The purpose of the Society is stated in this constitution 
as follows: ‘“‘The objects of the Society shall be the advancement 
of the sciences of engineering and architecture in their several 
branches, the professional improvement of its members, the en- 
couragement of intercourse between men of practical science, and 
the establishment of a central point of reference and union for its 
members.”” This is a statement of what the Society can do and 
wants to do. All the other articles are concerned with methods of 
administration—that is, with methods of putting this purpose into 
effect. Nowhere do I find any limitations on what can be done, 
and I think this is equally true of the By-Laws Our founders were 
willing to build on a broad foundation and detail their structure 
as they ascertained its needs. 

I suggest that we emulate their example. In the same way 
that they pioneered 80 years ago in the field of professional im- 
provement, we can now pioneer in the field of human relations 
Even as they knew not exactly what was ahead, neither need we 
know exactly what can be done, provided we are united and agreed 
that something must be done and are willing to do it. 


ESTABLISH A Society AGENCY 


Therefore my answer to the question of what can be done is: 
Provide some agency through which young engineers can express 
their desires, transmit their grievances, and receive the benefit of 
mature advice and counsel; an agency whose major objective 's 








ANNUAL CONVENTION of the Society, Salt Lake City, Utah, July 20-23, 1938 
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engineers must be confined, other than that we pledge justice to 
both sides? 

This solution is offered with the hope that thereby we can do 
something more than talk about improving the economic status 
of the young engineer; that we can present the example of a united 
organization willing to approach a specific problem upon a fair 
basis and consider both sides of the question. Asa group we have 
always done this for the professional welfare of older members, 
and I see no reason why as a group we cannot likewise do it for the 
economic welfare of younger members. In this way only can we 
pass on to them the heritage handed down to us by the founders of 
our Society. 





By-Laws Amended—“Election of Members” 


Following prescribed routine, the Society By-Laws were amended 
» the Board of Direction at its Jacksonville meeting, as regards pro- 
scion for “Election of Members.” The complete Article I, as re- 
w reads as follows: 


onsed, n 


ELECTION OF MEMBERS 





ARTICLE I 

An applicant for admission to the Society in any grade or for 
transfer from one grade to another shall file with the Secretary a 
written statement of his training and experience in the form and in 
sch detail as may be prescribed from time to time by the Board of 
Direction. Each such statement shall include the character and 
extent of the engineering work on which the applicant has been 
engaged and the degree to which he was in responsible charge of 
work and shall distinguish between “responsible charge of work as 
principal or assistant” and ‘responsible charge of important work.” 

The applicant shall state the grade of membership for which he 
deems himself to be qualified and he shall agree to conform to the 
requirements of membership if elected. In considering the re- 
quirements for the grade of Member the words “‘responsible charge 
of important work” shall be interpreted to refer to engineering 
work of considerable magnitude or of considerable complexity, and 
the applicant shall state the extent of his responsibility for the 
conception or design and execution of such important work. 

The applicant shall furnish, except as hereinafter provided, the 
names of at least five Corporate Members to whom he is known 
personally. Each of these shall be requested by the Secretary to 
advise the Board of Direction of his personal knowledge of the 
applicant’s character and professional ability and of the grade of 
membership, if any, for which he deems the applicant to be quali- 
fied. No application, except as hereinafter provided, shall be con- 
sidered by the Board until at least five such references have made 
definite recommendations based upon personal knowledge. 

An applicant for admission to the grade of Junior who is a gradu- 
ate of a school of engineering of recognized standing, and who is a 
resident of continental United States or Canada, need not furnish 
the names of more than two Corporate Members to whom he is 
known personally. An applicant for admission to the grade of 
Junior who is not a graduate of a school of engineering of recognized 
standing may be required to take an oral or written examination 
under such conditions as the Board may prescribe. 

Applicants for any grade who are not residents in continental 
United States or Canada may furnish the names of two Corporate 
Members to whom they are known personally, together with a 
certificate of membership in an engineering society in the country 


of which they are citizens or subjects or in which they reside, in 
lieu of furnishing the number of names of Corporate Members 
otherwise required, provided that the qualifications for member- 
ship in said society are deemed comparable to those required for 
admission to a like grade in the Society. 

In addition to the names of Corporate Members to whom the 
applicant is known personally, each applicant for admission or for 
transfer shall furnish for each position enumerated in his applica- 
tion the name of an employer or associate who has personal knowl- 
edge of his work, or shall explain why any such name is not fur- 
nished 

2. The Secretary shall summarize each application when re- 
ceived in proper form and shall transmit a copy thereof to the 
following: 

(a) Each member of the Board of Direction for information 
and voluntary individual classification by those not on the Com- 
mittee on Membership Qualifications and for preliminary individual 
classification by those on said Committee. Said copies to the 
Board shall be grouped each month in a List of Applications. 

(b) Each Corporate reference, requesting information based on 
his personal knowledge and for recommendation to the Board as 
to the grade, if any, for which the applicant is qualified ; 

(c) Each employer or associate to whom the applicant refers 
for verification of the applicant's professional record; 

(d) Each college or university which the applicant attended 
for verification of his scholastic record; and 

(e) The Local Membership Committee best situated to in- 
vestigate the character and professional ability of the applicant 
for recommendation to the Board as to the grade, if any, for which 
he is qualified. 

There shall also be published in each issue of CiviL ENGINEERING 
a concise abstract of the record of each applicant whose applica- 
tion is in proper form and whose record has not previously been 
published, and such applications shall be grouped in accordance 
with the grade for which application is made. Each list shall be 
accompanied by a request that each member of the Society trans- 
mit to the Board of Direction any information as to the ability and 
character of any applicant known to him. 

3. Wherever practicable, the Board of Direction shall establish 
Local Membership Committees which shall be responsible to the 
Director of the District in which the Committee is located In 
general, each Committee shall consist of three Corporate Members 
who shall be nominated by the Director and appointed by the 
Board annually, or when changes are required. It shall be the 
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duty of each Local Membership Committee to investigate and, if 
practicable, to interview personally each applicant whose record 
is referred to it, and to report to the Board the result of such 
investigation and the recommendation of the Committee as to the 
grade, if any, for which the applicant is qualified. 

4. After receipt of information from all of the sources set forth 
in Section 2 hereof, the Secretary shall classify each application 
and shall place the name of the applicant on the First Mail Ballot 
if an Original Clear Case, and if not shall mail to each member of 
the Committee on Membership Qualifications a Summary of all 
information received. For convenience, all cases not cleared shall 
be grouped monthly in a Summary List. 

An application shall be classified as an ‘Original Clear Case,’ 
provided that: 

(a) Applicant's statements as to his professional record are 


verified ; 

(b) Applicant's statements as to his educational record are 
verified : 

(c) No unfavorable information is received as to his ability or 
character ; 

(4) No member of the Board of Direction or Officer of the 
Society has requested that the application be referred to the Com- 
mittee on Membership Qualifications; 

(e) At least four (except as otherwise provided in Section 1 
hereof) and not less than eighty per cent of the Corporate ref- 
erences agree that the applicant is qualified for the grade of mem- 
bership for which he has applied; 

(f) The Local Membership Committee to which the applica- 
tion was referred recommends that the applicant be elected to the 
grade for which he has applied; 

(g) Not less than four of the Committee on Membership 
Qualifications upon preliminary classification agree that the appli- 
cant is qualified for the grade of membership for which he has 
applied. 

5. It shall be the duty of each member of the Committee on 
Membership Qualifications to reclassify each application on a 
Summary List within four weeks of its receipt. In the event that 
at least four of said Committee and not less than eighty per cent 
of those voting on such reclassification are in agreement as to the 
grade for which the applicant is qualified, the Secretary shall 
place the name of such applicants on the First Mail Ballot, pro- 
vided that no name shall be placed on said Ballot unless the Local 
Membership Committee to which the application was referred 
shall have recommended election to the same or to a higher grade 
of membership. 

6. The Committee on Membership Qualifications, sitting as a 
committee, immediately prior to the next regular meeting of the 
Board of Direction shall review all cases not cleared by individual 
reclassification, together with all cases withdrawn from any ballot 
or not otherwise disposed of by ballot and any cases referred to it 
by the Board of Direction. In the event that there is unanimous 
agreement of the members of the Committee in attendance as to 
the grade for which an applicant is qualified, provided that at 
least four are present at the time of voting, the Secretary shall 
place the name of the applicant on the Second Mail Ballot. All 
remaining cases except recommendation for declination shall be 
referred to the Committee of the Whole of the Board of Direction, 
provided that the Committee may defer action on any application 
pending further investigation. 

7. The Board of Direction, sitting as a Committee of the Whole, 
shall review all cases referred to it by the Committee on Member- 
ship Qualifications and any other case brought to it for considera- 
tion at the request of any member of the Board. In the event 
that two-thirds of the Committee of the Whole are in agreement as 
to the grade for which the applicant is qualified, the Secretary shall 
place the name of the applicant on the Third Mail Ballot. In 
determining the action of the Committee of the Whole a vote for 
the grade of Member shall be counted as a vote for the grade of 
Associate Member, or a vote for the grade of Associate Member 
shall be counted as a vote for the grade of Junior if in either case 
more than one-third vote to recommend the lower grade. The 
Committee of the Whole may refer any case back to the Com- 
mittee on Membership Qualifications for further consideration. 

8. All recommendations for declination made by the Committee 
on Membership Qualifications or by the Committee of the Whole 
shall be considered by the Board of Direction in session. Three 
votes to reject any application for admission or transfer shall be 


final, provided that a rejected application may be amend:d and 
reconsidered under conditions prescribed by the Board. |,, event 
the Board of Direction does not take action to reject an a pplica. 
tion, it shall be referred to the Committee on Membership Qualifi. 
cations for further investigation. 

9. Each Mail Ballot shall be in the form prescribed by the Board 
and shall be of a distinguishing color and the grade of membership 
for which an applicant is recommended shall be designated. Each 
ballot shall be canvassed at Society headquarters by tellers cop. 
sisting of two members of the Board of Direction, who shall certify 
the results of the ballot, provided that said tellers may refer any 
case to the Board for certification of election should circumstances 
so warrant. 

The First Mail Ballot shall contain only the names of Original 
Clear Cases and those cleared by the Committee on Membership 
Qualifications on reclassification as provided in Section 5 hereof. 
and shall be canvassed not less than ten weeks after publication of 
the record of each applicant on the ballot. Any name shall be 
withdrawn from said ballot on the written request of one Corpo- 
rate Member of the Society, with a statement of the reasons 
therefor. 

The Second Mail Ballot shall contain only the names of those 
applicants whose cases were reviewed by the Committee on Mem. 
bership Qualifications, in session, and shall be canvassed not less 
than four weeks after said Committee shall have made its recom. 
mendation. Any name shall be withdrawn from said ballot on the 
written requests of two Corporate Members of the Society with 
statements of the reasons therefor. 

The Third Mail Ballot shall contain only the names of appli- 
cants whose applications were considered by the Board of Direc. 
tion sitting as a Committee of the Whole, and shall be canvassed 
not less than four weeks after the recommendations of said Com. 
mittee of the Whole are made. A name may not be withdrawn 
from the Third Mail Ballot. 

On any ballot a vote for the grade of Member shall be counted 
as a vote for the grade of Associate Member, or a vote for the grade 
of Associate Member shall be counted as a vote for the grade of 
Junior if in either case more than one-third vote for the lower 
grade. On any ballot three negative votes shall reject any appli- 
cation for admission or transfer. Any rejected application may be 
amended and reconsidered under conditions prescribed by the 
Board. 

10. The membership of the Society shall be notified by publica- 
tion in Crvi. ENGINEERING of all admissions to any grade and of 
all transfers from any grade to a higher grade of membership. 
The Board shall not make public its action to reject any applica- 
tion, and notice of the fact of declination only shall be sent the 
applicant. 

All elected candidates shall be duly notified and shall subscribe 
to the Constitution and By-Laws of the Society. Forms for these 
purposes shall be prescribed by the Board of Direction. If the 
candidate does not comply with this provision within six months 
from the notification of election, such election shall be considered 
void unless for special reasons the time shall be extended by the 
Board of Direction. Membership in any grade shall date from the 
day of election to that grade. 





Recent Student Chapter Conferences 


THIS SEASON has been especially busy for Student Chapter 
organizations aside from the usual meetings held by individual 
Chapters. During April a number of conferences of Student 
Chapters were held. 

VIRGINIA CONFERENCE 

On April 9 the Virginia Conference of Student Chapters met at 
Lexington, Va., with the Chapter at Virginia Military Institute 
acting as host. It was an all-day program, to which both student 
delegates and Society members were welcomed by Major General 
Charles E. Kilbourne, superintendent of the Institute. In the 
technical session two practicing engineers spoke on certain phases 
of engineering work in business and industry. This was followed 
by the presentation of prepared student papers and an open forum 
on the opportunities now available to young engineers. The after- 
noon included a military review and gymkhana. After the dele- 
gates had banqueted together in the evening, they attended with 
their ladies the newly instituted ‘Coronation of the Queen” and 
the ball in her honor. 
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SOUTHEASTERN CONFERENCE 


i southeastern Conference selected the time of the Spring 
Meeting of the Society in Jacksonville on April 20 for its meeting 
this year, combining it with the numerous meetings and social 
functions of the Society itself. The conference was fortunate in 

idressed by H. E. Riggs, President of the Society, and the 


being 
hnical program included several well-presented student papers. 


a -d distance of travel by those attending was the 1,200 miles 
record: 4 on the speedometer of the car piloted by officers of the 
Sudent Chapter at Texas Agricultural and Mechanical College. 


\; the business session, two new Chapters were voted into the 
conference Tulane University and the University of Florida. 
The invitation of the Chapter at Georgia School of Technology 


was accepted for the 1939 conference of the Chapters in this group. 


PHILADELPHIA CONFERENCE 


At the University of Delaware on April 25, the 11 Student 
Chapters in the vicinity of Philadelphia convened for the fourth 
successive year in an all-day conference. To the welcome by Dr. 
Walter Hullihen, president of the University of Delaware, William 
H. Chorlton, president of the Philadelphia Section, responded. 
lwo student papers presented in competition were selected for 
awards by a committee of the Philadelphia Section. The first 
prize, consisting of the initiation fee and one year’s dues as a 
Junior of the Society, together with $20 in cash, was awarded to 
‘A. Clifton Mowbray of Drexel Institute, for his paper, ‘‘Placing 
Two Plate-Girder Spans in Eleven Hours.”” The second prize, 
consisting of the initiation fee and the first year’s dues only, went 
to Robert C. Lipman, of the University of Pennsylvania, for his 
paper, “Extension of Pennsylvania Railroad Electrification— 
Paoli to Harrisburg.”” The competition was open to seniors, for 
papers of about 2,000 words in length, the awards being based 
Si) per cent on composition and 20 per cent on delivery. 

After an informal luncheon in the Old Commons Building, the 
conference was addressed by Charles Carswell, M. Am. Soc. C.E., 
who spoke on ‘The Lincoln Tunnel,” which is now under construc- 
tion under his field direction. 

About 200 students and members of the Society attended the 
conference. This response was partly due to the fact that the 
participating engineering schools suspended classes for the day to 
permit attendance at the simultaneous conferences of civil, mechani- 
cal, and electrical engineering students. 


District OF COLUMBIA CONFERENCE 


On April 29, the University of Maryland was host to the District 
of Columbia Conference, meeting for the third successive year. 
This conference consists of the Student Chapters at Catholic Uni- 
versity, George Washington University, Johns Hopkins, and the 
University of Maryland. Dr. H. C. Byrd, president of the Uni- 
versity of Maryland, greeted the delegates and members of the 
Society. His welcome was responded to by the presidents of the 
Student Chapters in attendance. Then Julian L. Schley, M. Am. 
Soc. C.E., Chief of Engineers, U. S. Army, gave a splendid picture 
of the ‘Engineering Activities of the Corps of Engineers’ in an 
illustrated lecture. The business session was devoted to con- 
siderable discussion concerning the purposes of student conferences 
and how best to accomplish them. In the afternoon the 80 dele- 
gates divided into groups to travel by bus on two separate field 
inspection trips. In the evening, members of the Maryland and 
District of Columbia Sections joined the students at the Lord 
Calvert Inn for dinner, which was presided over by H. H. Allen, 
M. Am. Soc. C.E. The first All-Engineers Ball given by the 
College of Engineering of the University of Maryland, followed the 
dinner. The offer of dancing partners was an added inducement 
to the delegates to attend. 


NORTHEASTERN CONFERENCE 


For three successive years the Student Chapters at Cornell, 
Clarkson, Rensselaer, Syracuse, and Union have enjoyed successful 
conferences. This year the conference was held on April 30 co- 
incidentally with a meeting of delegates from the six Local Sections 
in New York, all as guests of Syracuse University. During the 
morning, students and members joined in an inspection trip to the 
Ley Creek Disposal Plant, now under construction as an Onondaga 
County project. For luncheon, places for 80 were set in the College 
Commons, where Louis Mitchell, M. Am. Soc. C.E., dean of the 
College of Engineering, welcomed the delegates to Syracuse Uni- 
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versity. At the afternoon session student papers were presented 
in competition, and three prizes were awarded. At the business 
session which followed it was decided to hold the 1939 meeting at 
Union College. Previous meetings of the conference were heid at 
Cornell in 1936, and at Rensselaer in 1937. In the evening the 
student delegates joined the members of the Syracuse Section and 
the visiting representatives from the other New York Sections at 
a banquet at the Onondaga Hotel. Addresses by A. W. Harring- 
ton, Director, and H. E. Riggs, President, Am. Soc. C.E., stressed 
the desirability of the Local Sections’ cooperating with each other 
and with the Student Chapters in their neighborhood. 


NortTH CAROLINA CONFERENCE 


Following a plan conceived by the late J. L. Becton, president of 
the North Carolina Section, the spring meeting of the Section at 
Pinehurst on April 30 was combined with the annual conference of 
the Student Chapters at North Carolina State College, Duke Uni- 
versity, and the University of North Carolina. Special arrange- 
ments were made by the Section for the transportation and enter- 
tainment of students. Papers previously selected for prize awards 
were presented at the Section meeting. At the business session, 
the conference discussed the advisability of enlarging its scope by 
inviting Chapters in neighboring states to participate in the next 
conference to be held. 





Hydraulics Division Authorized 


Tue Boarp of Direction at its meeting in Jacksonviile on April 
19, 1938, approved the petition for the formation of a Hydraulics 
Division, the twelfth Technical Division in the Society. This was 
done upon recommendation of the Committee on Technical Pro- 
cedure to which the original petition, signed by more than 200 
members and presented to the Board last October, had been re 
ferred for study and recommendation. 

In this petition it was contemplated that the new group should 
be called the Hydraulic Engineering Division, but the Committee 
on Technical Procedure recommended the name, Hydraulics Division 
“as being more descriptive of the new activities expected under it 
and anticipating that activities now existing in other Divisions will 
largely be coordinated rather than superseded.”’ The existing 
activities referred to are of course in the field of hydraulic engi- 
neering. 

The object of the new Division as stated in the petition is ‘‘to 
strengthen the position of the civil engineer in general and special 
fields of hydraulic engineering, to sponsor papers and encourage 
discussion of hydraulic engineering subjects, to urge civil engineer- 
ing colleges to equip their students in hydraulic engineering with a 
knowledge equal to that imparted in the curriculum of any other 
type of engineering college.” 

Creation of the new Division is largely due to the interest and 
activities of Fred C. Scobey, M. Am. Soc. C.E., the 1937 chairman 
of the Society’s Committee on Research. An analysis of Society 
and Division Committees had indicated that 28 committees were 
concerned with water in one way or another and this index of inter- 
est was substantiated by the large number of prominent members 
of the Society who signed the petition for forming the Division. 

As soon as the officers of the new Division are selected, notice 
will be given in these columns. 

Members of the Society in any grade may enroll in the Hy- 
draulics Division upon request to Society Headquarters. 





; >» ‘ 
Appointments of Soctety Representatives 

H. G. Batcom, M. Am. Soc. C.E., has been appointed one of the 
Society’s representatives on the Engineering Foundation, his 
term to commence in October. 

Van Tuyt BovuGuton (chairman), Joun C. Rieper, Roy M. 
GREEN, NED SAYFORD, RAyMoND A. Hitt, Oscar A. PIPer, and 
ArtuuR S. DouGtass, all Members Am. Soc. C.E., have been 
appointed to give further consideration to the subject of unioni 
zation of the engineering profession. 

BENJAMIN FRANKLIN, M. Am. Soc. C.E., represented the Society 
at the ceremonies upon the occasion of the dedication of the 
Franklin Institute of the State of Pennsylvania, held in Phila- 
delphia. 
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Early Presidents of the Society 


BENJAMIN MorGAN Harrop, 1837-1912 
President of the Society, 1897 


XXVII 


It WOULD Be difficult to evaluate the individual contributions of 
Benjamin Morgan Harrod to the profession, for the work of his 
mature years is largely merged with that of his fellows on the Mis- 
sissippi River and Panama Canal commissions. Some measure of 
the esteem in which he was held, however, can be gained from the 
fact that of the more than fifty men who have served on the Mis- 
sissippi River Com- 
mission since its or- 
ganization in 1879, 
only one has sur- 
passed his record of 
25 years of member- 
ship; and of the seven 
members of the 
Isthmian Canal Com- 
mission of 1904, he 
was the only one to 
be retained in the 
second commission, 
under which the work 
of digging the canal 
began in earnest 

Harrod was born 
in New Orleans in 
1837. He was gradu 
ated from Harvard in 
1856 and three years 
later commenced 
practice as engineer 
and architect in the 
city of his birth. 

In April 1861 he 
enlisted as a private 
in the Confederate 
Army, and was soon commissioned as lieutenant in an artillery regi 
ment, being detailed on engineer duty. He served as brigade and 
division engineer with the command of Gen. M. L. Smith in the forti- 
fication and defense of New Orleans and Vicksburg. After the 
surrender of the latter place he was exchanged, and commissioned 
as captain of engineer troops in Virginia. In that capacity he en- 
gaged in the defense of Petersburg and Richmond, and followed the 
fate of Lee's army to its surrender at Appomattox. 

After eight more years in private practice in New Orleans, Har- 
rod was selected in 1877 as chief state engineer of Louisiana. He 
and his two associates constituted a board whose principal function 
was to construct a system of protective levees in the alluvial regions 
of the state. From this post, his appointment as a member of the 
Mississippi River Commission on its organization in 1879 was a 





BENJAMIN MorGAN HARROD 


[WENTY-SEVENTH PRESIDENT OF THE So- 
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logical step 

The duties of the Commission included (and include) the survey 
of the Mississippi River and its tributaries from its headwaters to 
the head of the Passes; the advisory conduct of the work of im- 
proving its navigation in the 1,063 river miles below Cairo; and 
the building of levees. The Commission's plans are subject to the 
approval of the Chief of Engineers and the Secretary of War, and 
are executed by the Corps of Engineers. In an address delivered 
before the Commercial Club of Cincinnati in 1903, Harrod told the 
story of the first 24 years of its activities 
Missitsstpp1 River COMMISSION 


WorRK OF THE 


rhe attention of the Commission,’’ he said, “‘as soon as work 
was made possible by the beginning of appropriations, was directed 
to the revetment of banks and the contraction of channel width 
For guidance in such work there was much experience on European 
rivers, a great deal of which had been successful, and a little on 
Indian and American rivers, which had been almost entirely ex- 
perimental. The European work, mostly German, had the ad 
vantages of a perfect organization and large resources. The work 
elsewhere was desultory and therefore generally unsatisfactory 
But the great difficulty in sight here was the immense magnitude 
~— the Mississippi, of its dimensions and forces, when compared 
with the Rhine, the Garonne, the Rhone, or other improved alluvial 


streams. Close under banks of sand or other treacherous m :terjq) 
standing nearly vertical for a height of 40 ft at low wat, were 
pools from 50 to 75 ft deep, through which the flood rushed with " 
depth of one hundred feet or more, and a velocity of six o 
miles per hour. 

“Impressed not only with the magnitude of the work by; jy. 
great cost, the efforts of the Commission were first directed to ¢,. 
perimental constructions with the view of determining how slight a 
revetment would serve the purpose, and to developing improved 
methods of constructing and handling the immense mats which 
were evidently necessary. Two reaches, each about 35 mile< long, 
Plum Point, 60 miles above Memphis, and Lake Providence, @ 
miles above Vicksburg, both characterized by a series of bars mak 
ing the most serious obstructions to navigation between Cairo ang 
Red River, were selected for the inauguration of work. Reyer. 
ment and contraction works were thoroughly applied, using from, 
time to time the best methods of construction which practice de 
veloped and the more substantial and costly ones which were proved 
to be necessary for effective and permanent results. Through. 
out the extent of this work at both of these reaches the improve 
ment was marked, the low-water channel depth being doubled, or 
increased from 5 ft to 10. The theory, material, and details of 
construction were not new, but the scale and required strength were 
entirely unprecedented. .. . 

“In the meantime, the demand for improved navigation was ur. 
gent and reasonable Under this pressure the attention of the 
Commission was directed to the great progress made, in late years, 
in the art of hydraulic dredging, and to the study of its application 
to the low-water navigation problem of the Mississippi River. In 
the year 1894 an experimental dredge was designed, built, and 
operated with such promise of success that the original project of 
improvement was amended to include the dredging of bars which 
obstructed low-water navigation so as to secure a navigable chan- 
nel, at the lowest stages, with a depth of 9 ft and a width of 250 ft 

‘There have now been built, besides the original and experimen- 
tal one, eight dredges which are annually in commission during the 
low-water period, generally from August to near the end of the 
year.... These immense tools are capable of making a cut from 
4 to 6 ft deep and from 40 to 60 ft wide, with a rate of progress of 
from 100 to 150 ft per hour, or half a mile per day. As a general 
statement it is true that. . . for the past three or four years, they 
have maintained a navigable channel throughout their field of 
operation, that is, below Cairo, of 10 ft at all times through all bars 
developing less than this depth of water. Their efficient operation 
depends upon frequent careful surveys and observations made as 
the low-water season approaches, and the skill of the officer in so 
locating the lines of the proposed channel as to coincide with the 
effort of the river and take advantage of its direction and force for 
enlarging the artificial route. In this, as in all other work on this 
great river, the natural trend of its power must be ascertained and 
encouraged. It is too strong to be thwarted by our greatest efforis 

“An important feature of any plan for the improvement of the 
alluvial part of the Mississippi River is the closure of outlets, for 
the reasons that they allow the dispersion of the energy of the 
stream, and the consequent impairment of its discharge capacity, 
and also that the restraining works, in the shape of weirs and levees, 
required to limit the discharge of an outlet and to conduct it toa 
proper outfall would be more costly in construction and mainte 
nance than the works necessary to prevent them and confine the dis 
charge of the river to a single channel.” 

Here is noted the first point on which present practice differs from 
that of the earlier days. Witness the Bird’s Point-New Madrid 
floodway, the Bonnet Carré spillway, amd the improvement in 
channel capacity of the Atchafalaya River. Again, in speaking of 
cutoffs, Harrod emphasized the principle that was adhered to by 
the Commission until 1933. The prevention of cutoffs he listed as 
one of the principal features of the plan for improving the river, 
and added: ‘Besides averting the local disturbance of regimen and 
alteration of bank and channel lines necessarily following a cutoff, 
it is thought that if the river is allowed to attain such an increase of 
length and reduction of slope and velocity as will permit an adjust 
ment between its scouring power and the resistance of the material 
composing the banks, that caving, with its loss of land and levees, 
and the deposit of the debris on the bars below would be consider 
ably checked, if not entirely prevented.” 
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levees, said Harrod, there were a considerable number 
Commission was organized. However, the work had been 

ounty organizations and individuals, and was altogether 
nt in grade and strength. The flood of 1882 practically 
4 the system, and “‘it is doubtful if the courage or the re- 

orces of the country would have sufficed to justify further un- 
sid 4 forts to rebuild [them] . . . had not the Commission made 
; -ots from government appropriations to assist in closing 
he largest crevasses.”’ It is of interest that the early levee- 
hwilding engaged in by the Commission was limited to that con- 
dered as directly promoting the improvement of navigation. Not 
until 1896 did a more liberal view on the part of the federal govern- 
ment permit of general work along that line. 

Such, briefly, was the work of Harrod and his associates in the 
improvement of the Mississippi River and the protection of its 
alluvial valley. The projects of later years have but carried fur- 
ther the developments they began. 


Tue DRAINAGE OF NEW ORLEANS 


Concurrently with his river work, Harrod was from 1888 to 1892 
city engineer of New Orleans. He was then retained as advisory 
engineer for the drainage, sewage, and water works systems of 
that city, and from 1897 to 1902 he had charge of the drainage— 
both design and construction. 

Among American cities, New Orleans presents a unique problem 
in drainage requirements, because of its high rainfall and general 
low elevation. (Standing in one of the principal streets, one must 
literally look up at the boats on the river.) As late as the 1890's 
open gutters and a soil saturated with filth and water to within a 
foot or two of the surface were the rule. At that time the city de- 
pended on a crude system of canals and pumps to keep itself above 
water, but these often proved entirely inadequate to prevent flood- 
ing of large areas. They were, in fact, makeshifts that had been 
installed from time to time to meet the immediate needs of small 
and disconnected areas 

The project designed by Harrod and his associates was intended 
to thoroughly drain and keep dry all the territory then built upon, 
as well as all areas likely to be developed within a reasonable time. 
It provided for a main drainage canal, nine miles in length; four 
relief canals; and five low-lift pumping stations. Most of the 
“canals,” it should be pointed out, were covered conduits. 

Of special interest from a technical standpoint was Harrod’s sub- 
stitution of electrically driven pumps and a single steam-electric 
central station in place of the steam-driven pumps originally pro- 
posed. It was somewhat of an innovation, and a considerable 
public issue was made of the foolishness of “‘using steam engines to 
drive dynamos to make electricity to operate motors to run 
pumps.’ Harrod also ran afoul of some real-estate speculators, 
by postponing the work in certain undeveloped areas in order to 
provide immediate relief where it was most needed. To add to his 
difficulties, the first pumps supplied by the manufacturers failed 
to work properly. And to cap the climax, a tremendous quarrel de- 
veloped over his specifications for and selection of cement. 

Harrod resigned and asked for an investigation, and a board of 
three engineers was selected to review the case. When the hear- 
ings began, one of the chief accusers appears to have found it sud- 
denly desirable to drop the matter, for he twice refused, in writing, 
to amplify his charges or present himself at any of the sessions. 
The investigation continued, however, until a thorough study of 
all angles of the case had been completed. It resulted in a com- 
plete exoneration of Harrod. 


de sul 


Harrop’s Views ON LICENSING, Etuics CopDEs, 
AND EDUCATION 


Space does not permit discussion of Harrod’s activities on the 
Isthmian Canal Commission or of his later activities as a consulting 
engineer in New Orleans. Of more value in reflecting the character 
and professional ideals of the man will be a number of quotations 
from his presidential address (1897). 

On licensing of engineers: ‘“‘The attempt has been made by 
some professions, which has had sincerely in view the public and 
private interest, to. . .defend themselves against the Bashibazouks 
{ the calling, by protective legislation. I believe that the ex- 
perience of the past, in this direction, has not been encouraging, 
lor, on the one hand, the public is disposed to view any such meas- 
ire with a suspicion and resentment which would be likely to 
‘hwart its benevolent intention, and, on the other, the advance- 

| of science is no longer an infant industry, needing protection 
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against the waning powers of ignorance and pretension. It will 
be more satisfactory, in the long run, if the struggle for existence is 
allowed to go on, the engineer acquiring his status by hard work, and 
the people their experience by hard knocks, in order that adjust- 
ment may be final and permanent. The tendency is now towards 
the accomplishment of the same ends by a higher education, more 
scientific work, and closer personal and professional cooperation 
among members. In evidence of this is the increasingly thorough 
and extended courses in the better class of profession schools, the 
more general employment of trained engineers, and the growth of 
scientific societies in influence, activity and tone. The school and 
the society, rather than the legislature, are the tools we need for 
working out our professional salvation.” 

On codes of ethics: ‘‘Of course, a strong and cultivated moral 
sense, of which the Golden Rule forms the larger part—absolute 
good faith and fidelity towards all men, and particularly among 
fellow-workmen— is the foundation of all social and professional 
relations, being, perhaps, stronger and more necessary among en- 
gineers, in proportion as their responsibilities to the public and to 
each other are greater than in some other vocations. But this 
must be a plant of natural growth, with roots deep in the moral na- 
ture, made strong and hardy by exposure to the vicissitudes of 
life, and kept green by professional good-fellowship. A code which 
has to be proposed, and seconded, and debated, and amended, and 
passed by a majority vote, can hardly be counted on for the neces- 
sary virility in the time of trial. If the principles of such a code 
met with general acceptance there would be no occasion for its 
formal adoption. If they were not so accepted, its enforcement 
would be a matter of doubt and difficulty. If it were not uni- 
formly enforced, a righteous expression and effort would fall into 
contempt, a desuetude which would not be innocuous, and the last 
state of that profession would be worse than the first. The preva- 
lence of social order and the progress of humanity and culture is 
more largely the result of a trained and enlightened public senti- 
ment than of all the laws and all the courts, and its influence will 
afford the surest reliance in the conduct of our public and private 
relations.” 

On formal education of engineers: ‘‘The accepted philosophy is 
that one law underlies all truth and its phenomena. One phase of 
it, the physical forces in Nature, is the foundation of all civil engi- 
neering, and a general knowledge of them and their laws is neces- 
sary for their successful utilization, in any department, in the serv- 
ice of man. This conviction of the importance of a liberal educa- 
tion as the foundation of eminent success in special branches of 
learning is now modifying the attitude of other professions and edu- 
cational institutions. The greater universities of the country are 
now beginning to require a graduate’s degree, as a condition of en 
trance, from those who propose to follow special courses in law, 
medicine and theology. The general movement for higher educa- 
tion will, in time, exact equal preparation in civil engineering and 
the other newer professions.” 

Harrod was elected a member of the Society in 1877, served as 
Director from 1892 to 1894, as Vice-President in 1895-1896, and as 
President in 1897. He died on September 7, 1912, survived by his 
second wife, Eugenia {Uhlhorn] Harrod, of New Orleans. 





Local Sections Established in Mo- 
hawk-Hudson and Wyoming Areas 


RESULTING from recent initiative on the part of members in two 
districts of the country, and subsequent approval by the Board of 
Direction at its Jacksonville meeting on April 18, two new Local 
Sections have been established. What is even more important, 
these additions complete the coverage of the country, and there is 
now no area which remains unrepresented by some official Local 
Section. 

Members in Wyoming gathered on February 10 at Casper, Wyo., 
to vote on a proposed constitution and elect officers. The new 
Section, subsequently authorized officially, will have headquarters 
at Laramie, Wyo. 

The last of the Society Sections was initiated by a meeting at 
Albany, N.Y., on March 7. This group is to be known as the 
Mohawk-Hudson Section. With its establishment, by Board 
action, the subdivisional organization of the Society on a geo- 
graphic basis, is complete. The total list of Local Sections now 
numbers 63. 
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. 4 . . . 
Suggestions to the Young Engineer on Selling His Wares 
Tips on Job Hunting, as Presented by an Authority at the Spring Meeting of the Conference 
of Metropolitan Student Chapters, at Rutgers University, March 19, 1938 


By P. M. Russei 
PERSONNEL RELATIONS SuPpERVISOR, New Jersey Bett TeLepHone Company, Newark, N.J. 


N outstanding business executive has said that ‘‘the business 

of developing and selling your own wares is one that never 
ceases.” If thisstatement is true—and it is—it gives a long-time 
importance to the situation in which many young engineers find 
themselves in June of every year. Men with shining new degrees 
are suddenly brought face to face with a problem for which they 
are relatively unprepared, that is, the problem of becoming sales- 
men of their abilities and capacities with sufficient effectiveness to 
gain for themselves an opportunity to work. This is doubly im- 
portant when business activity is subnormal and the demand for 
graduates is reduced. Naturally you would like to know just 
how to improve your own chances under such conditions, and you 
may even hope for some ready formula that will give you all the 
right answers, but the problem is not as simple as that. About 
all I can do is to offer you one man’s suggestions. 


Wuat Business LOOKS FoR 


Let me first ask you as young civil engineers to join me in doing 
a little market research so as to discover a few guides to what you 
might best do in building up your sales program. What the market 
(or business) expects in applicants might well be personalized at the 
outset because, whether you talk with a president, a siiperintend- 
ent, or a personnel director concerning the possibility of employ- 
ment, you will find that each of them is, for the time, an interviewer, 
and in his interview with you he is looking for evidence of five spe- 
cific things: 

1. Mental and personal integrity. That is so well understood 

that we sometimes fail to emphasize its importance. Engineering 
training, however, with its rigorous demands for accuracy and its 
traditional respect for proofs, tends to favor you right at the out- 
set. 
2. Ability and will to learn. You can prepare yourselves rather 
easily on this point by having the facts as to accomplishment in 
your respective studies. Such evidence has a meaning, because 
the learning process must go on after you graduate. The most im- 
portant difference in your postgraduate learning is that you must 
direct it with practical discrimination and with an increasing 
tendency to challenge yesterday's authority in the light of what 
has been discovered since yesterday. 

3. Ability and will to work. Satisfactory performance under a 
light schedule will not carry as much weight as a good performance 
under a heavier load. This matter of personal production is im- 
portant because the work situation in many companies requires 
the ability to concentrate and go on working in spite of surrounding 
activities which tend to interfere with individual application to the 
job in hand. Business has learned to beware of men who have 
been content with a record of ‘‘getting by.” 

4. Ability and will to comprehend. Comprehension, for the pur- 
poses of this discussion, is not easy to define. From the practical 
angle we may say, “It is the mental process which perceives the 
relationships of many factors in a given business problem, evaluates 
them carefully, and therefore brings to bear on a specific job an 
understanding which injects into that job greater values and mean- 
ings than could be accomplished by merely routine or line-of-least- 
resistance consideration.’’ Comprehension of this kind puts your 
performance in a true perspective. It is a prime requisite for all 
kinds of planning, and the ability to plan well is essential for prog- 
ress in many lines of work. 

5. Ability and desire to take responsibility intelligently. Many 
men have not the capacity to carry any sizable amount of respon- 
sibility, and many others refuse to pay the price in personal effort 
which responsibility requires. You may think today that you 
would be the last person in the world to hesitate to accept respon- 
sibility, and yet there are very real penalties inflicted on men in 
business who accept responsibility without sufficient consideration 
and who later find themselves unable to measure up to the load. 
After seeing a few unfortunate instances of this sort you may feel 
that it is wiser to play safe and let somebody else ‘hold the bag.” 
This latter attitude will probably not get you very far 


Our brief market research has indicated some of the principa) 
characteristics that business looks for in applicants, and you may 
as well know that very few interviewers feel any great confidence 
in their methods of identifying these characteristics in you. Ip. 
terviewers, if perfectly frank, would confess that business has mad. 
relatively little progress towards knowing just what the aptitude 
content of a given job really is. One prominent industrial psy. 
chologist comes to this conclusion: ‘The decisive test of interest— 
as of ability—will always be the occupational tryout.” Such , 
confession should have a very definite meaning to you. It should 
convince you rather quickly that the market for your abilities 
(which is business) really needs intelligent sales effort on your part. 
and that the applicant who is well enough informed concerning him. 
self to facilitate a reliable appraisal of his worth to a given com. 
pany, will have a decided advantage over an applicant who stil) 
makes the buyer do the selling too. 


Jos Imp.ires A CONTRACT 


Having made these preliminary explorations into the marke: 
side of the picture, we can now discuss more pertinently what you 
as applicants may do in preparation for selling yourselves. Your 
first obligation, as I see it, is to assure yourself that you are willing 
to play the game according to the rules. Many a football piaver 
carrying the ball has had a temporary sense of achievement, only 
to find that he has stepped over a very important boundary line and 
that the ball has to be brought back. Many a real gain in yardage 
has been nullified because someone clear over at the other side of 
the line was offside. So it becomes important that you reconcile 
yourself to the acceptance of a job as an employment contract 
under which there may be a continuing exchange of values, but 
always subject to certain conditions or unwritten rules. 

One of these rules is that accomplishment in business is usually 
cooperative. This means that your personal ambitions must lend 
a maximum of vigor to your own part of the work, and yet that you 
must accept group accomplishment as essential to individual suc- 
cess. Such a rule calls for a nice balance in your work attitudes. 

Group effort, to be effective, imposes disciplines and authorities 
that may not be easy toaccept. As a new employee, you will prob- 
ably find yourself faced with rather narrow assignments for a 
longer period than you feel to be consistent with your college-gradu- 
ate status. Impatience and dissatisfaction frequently result 
from this particular rule. It is right here that a man with real 
comprehension will have a definite advantage, because he will real- 
ize that his best chances of qualifying for broader assignments will 
come through his applying the broadest possible understanding to 
the narrow job in hand. 

Another rule of the game is that every worker must accept an 
economic obligation to produce a value greater than his own re- 
muneration, whenever this is possible. Unless this rule is followed 
in the aggregate, a business cannot long survive, and the best way 
of accomplishing it in the aggregate is for each employee to try to 
achieve it individually. 


Wuat Have You To SELL? 


Having agreed in advance to the rules implied by the employ- 
ment contract, we can now discuss the preparation for an intelli- 
gent sales program. In order to give you a clue as to the methods 
to be discussed, I should like to challenge you by the following 
questions: If you were a salesman for a real-estate development 
project, how would you sell a new house? Would you stand with 
your prospective buyers out by the front curb, assure them that the 
house had the requisite foundation, four walls, and roof; that it 
was newly painted; that it had eight rooms, and other specific 
characteristics, and then expect to close the sale while standing on 
the front curb? Or would you point out the exterior charm and 
setting and then take your prospects inside, where you could dem- 
onstrate all the fine points? Oddly enough, and tragically too, 
many college graduates have not progressed beyond the curbstone 
technique, and in these days are becoming increasingly depressed 
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-cause they are unable to make a sale. The very difficulty of sell- 
ag yourself to business today should make it apparent that your 
ales methods must be as carefully planned and as intelligently exe- 
uted as possible. Of course the first thing for you to do is to find 
ut what is in the house and then learn how to interpret what you 
ad in terms of values to the buyer. You personally have con- 
derable advantage over the salesman for the development com- 
»any, because you have been present during every minute of the 
onstruction. In large degree, you were the one who decided on the 
seneral type of design, on its ultimate purpose, and you were re- 
ponsible for most of the interior details. Therefore you can know, 
ore accurately than anyone else, just what values you have to 
offer. Without this knowledge you are too much like a grab-bag, 
and business today isn’t spending much on grab-bags. 


EVALUATING YouR Past DEVELOPMENT 


There are many ways of developing the evidence for your sales 
program. I have no particular formula that can be applied to all 
cases. Certainly it seems reasonable that you might start with 
your boyhood interests and activities, identify various inherited 
characteristics, and find out to what extent your environment, your 
friends and relatives, your real understanding—or lack of it—led 
you in the first place to select civil engineering as a career. We 
may all be misled by our interests only to find that our actual abili- 
ties will not permit us to follow those interests occupationally. 
Therefore it is important to find out to what degree our interests 
are actually implemented by effective abilities. 

Assuming that your selection of civil engineering as a college 
course was the right one for you, it then becomes necessary to 
evaluate not only your college work, but the entire range of activities 
during your years of development. Your engineering training, as 
such, should be looked on preferably as a kit of tools with its voca- 
tional uses to be influenced very definitely by the characteristics 
and values which you possess as a complex human being. Ac- 
ceptance of this viewpoint right now may save you a great deal of 
disappointment, because all the records of groups of engineering 
graduates ten years out of college bring us unquestionable evi- 
dence of the way engineers work around in the course of time to 
vocations which offer scope for the whole man, including abilities 
not commonly thought of as ‘‘technical.’’ Moreover, your best 
vocation will recognize the relative volume or development of your 
ability ingredients just as concrete mortar requires unequal 
amounts of cement, sand, and water for best performance. Your 
self-appraisal could be much more effective if industry or the psy- 
chologists could point out, with any certainty, even the approxi- 
mate patterns and proportions of aptitudes required by each of a 
number of recognized types of jobs. In the absence of such pat- 
terns we can at least adapt the approach of Dr. Thurstone in his 
studies of “clustered interests’? and their vocational meanings. 
lhis will help us to identify some of the principal abilities and inter- 
ests necessary for high-grade performance in several major groups 
of occupations associated with civil engineering. 

One obvious application of a civil engineer’s training is in the 
field of structural design. Such work requires the relative mastery 
of the technical factors and a rather high ability to imagine, or con- 
ceive, the forms and relationships of the various members of a 
structural project. 

The same kit of tools, together with the requisite perception of 
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forms and relationships, when augmented by the desire to know 
more about materials, functions, and principles, would indicate 
technical research as a more suitable occupation. 

If, in addition to the engineering fundamentals, you have defi- 
nite planning ability combined with a good understanding of 
people and a strong directive force within yourself, you come close 
to having the essentials for the supervision of construction projects. 

An aggressive financial ability, if supported by a good command 
of language and understanding of people, might well carry your 
engineering capacities into the field of sales—whether of building 
materials or equipment, or devices used in the course of construc- 
tion. 

The pattern of abilities required for selling physical products 
might easily be modified by a conception of mechanical devices and 
a natural interest in the avoidance of accidents, and so find its 
most effective expression in the casualty insurance lines. 

Civil engineering ability, with special emphasis on the chemical 
and physical characteristics of materials, would suggest mainte- 
nance problems as a satisfactory field of endeavor. 

We should not forget the teaching profession. A man who is to 
instruct students will need not only a broad knowledge of his sub- 
ject, but also fluency of expression. In addition, he needs to find 
within himself a deep interest in the students’ development. He 
must be able to derive—at least initially—an appreciable amount 
of his recompense from values that are not measured in terms of 
dollars. 

Other aptitudes in you may suggest other combinations. You 
may have a strong bent for esthetic values; you may have that 
unusual clarity of thought and expression so valuable in engineer- 
ing publications; you may find in yourself a deep interest in ex- 
tending and improving the applications of known principles, which 
could lead to the planning of traffic systems, community develop- 
ment, or some entirely new method of home construction. 


SELECT AN OBJECTIVE TOWARD WHICH TO WorRK 


The foregoing patterns may not be wholly accurate or complete, 
but they suggest the way in which the most suitable occupation for 
you is likely to be defined by the combination of technical and 
other strong abilities which you can identify in your own mind and 
experience. In other words, the one job in which you could be 
most effective lies within each of you, and it is exceedingly impor- 
tant that you try to discover, as nearly as you can, what that job is. 
You will then be able to direct your personal sales effort to those 
companies which may be able to provide that specific job or one 
closely related to it. In any case, if economic or other circum- 
stances force you to adopt an opportunistic approach for the mo- 
ment, you will have in your mind an objective toward which you can 
work in order that you may eventually find the proper outlet for 
your best abilities and gifts. 

If you face today the problem of getting a job, you owe it to 
yourself—and to those who have enabled you to go through col- 
lege—to tackle this problem with all the intelligence at your com- 
mand. To this end, I am glad of an occasion to introduce Mr. 
Jones the engineer to Mr. Jones the salesman, and to recommend 
that you form a partnership on a very frank, thorough basis. Work 
out your sales program together now, and keep on adapting and 
improving it, because ‘‘the business of developing and selling your 
wares is one that never ceases.” 





Texas Section Has Gala Two-Day 
Spring Meeting 

ENGINEERS from all corners of the biggest state in the Union 
gathered in Houston for the spring meeting of the Texas Section 
on April 29 and 30. The registration, which totaled 286 members 
and guests, was one of the largest on record. 
_ The first day’s program included a general meeting in the morn- 
ing, a luncheon, a technical session, and a dinner dance. On 
Saturday, following a short business meeting, the Section went by 


auto to inspect the new Galveston Causeway. A boat ride in the 
harbor followed, and on the return trip the party visited the San 
Jacinto battle grounds and the new monument. To round out 


the day, a sea-food dinner was served at the San Jacinto Inn by 
“friends of the Texas Section.” The evening’s entertainment 
included dancing, a skit, and a magician’s show. 

\ surprise feature of the dinner dance was the presentation of a 


golf bag and clubs to J. T. L. McNew, president of the Section, 
and a traveling case to Mrs. McNew. E. P. Arneson, who made 
the presentation, called attention to Professor McNew’s ten years of 
service as secretary of the Section, and stated that much of the 
development of the Section had been due to his efforts. 


Of special interest at the business session was the report of the 
Student Chapter committee, which recommended the establish- 
ment of annual prizes for students in the four Chapters in the state 
—“and also for the Civil Engineering Society of Southern Method- 
ist University until such time as a Student Chapter may be 
organized there.””’ The recommendation, which was adopted, 
included a unique provision that should stimulate competition 
among the Chapters: the award money is to be proportioned in 
accordance with the size of the student organizations. Incident- 
ally, the interest of the students in the Section’s activities was 
reflected in the fact that more than 25 of them, representing three 
different Chapters, attended the meeting. 
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American Engineering Council 


The Washington Embassy for Engineers, the National Representa- 
tive of a large Number of National, State, and Local Engineering 
Societies Located in 40 States 
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MAKE WorK RELIeF Projects WorTH Wun 





IN ANTICIPATION of the inauguration of another program of 
federal spending for relief purposes, and in the absence of a national 
inventory of public works deficiencies, the staff of the American 
Engineering Council has contacted engineer and administrative 
executives of the principal agencies of the federal government, 
administering the use of emergency funds, for factual information 
regarding the exploitation by public bodies of public works pos- 
sibilities. None of the findings are official but they do represent 
frank interpretations of the observations of a number of conscien- 
tious individuals who have studied the work relief and public 
works projects heretofore submitted by the political subdivisions 
and public agencies of the United States. 

Since there is so much more unemployment in the cities, em- 
phasis is placed upon conditions governing municipal projects 
suitable for the more effective use of labor available in urban 
areas. It is assumed that sponsors and their engineers will con- 
tinue to choose projects involving the immediate use of the training 
and experience of the men and women who are likely to be unable 
to find other work during those periods when such projects are 
scheduled to be in progress. These suggestions are, therefore, 
more in keeping with emergency needs for useful public employ- 
ment than with normal public works engineering and construction. 

Municipal projects, of a work relief nature, approved in recent 
years, are said to have aimed largely at city-wide improvement of 
streets, and traffic conditions, schools and school grounds, parks 
and recreational facilities, etc., in which the cities have contributed 
as little as possible and have forecast their needs to the practical 
limits of reasonable justification. For that reason, it is the opinion 
of some authorities that such fields of action have been so thor 
oughly exploited that they do not deserve so much attention for 
some years to come. From Washington, at least, it seems as if 
those who must develop work relief projects might render greater 
service to the communities, as 


Civit ENGINEERING for June 1938 


Vou. 8, No. 6 


quire necessary rights of way and to finance a satisfactory portion 
of the initial expense. 

Sewage Dtsposal Systems.—As an argument in support of proj- 
ects for the construction or improvement of sewage disposal 
systems, it is reported that in many states there are numerous 
court decisions outstanding directing municipalities to comply 
with orders from state boards of health to cease discharging raw 
sewage into streams or lakes. Such orders have been unenforce- 
able because of the inability of the cities concerned to obtain the 
necessary financing for the construction of sewage treatment plants 
on terms that the voters would approve. If the total cost of the 
work is borrowed, the sponsor will contract it; but if a lesser loan 
is permissible, the sponsor may have a choice between a money 
grant up to 45 per cent from PWA or a labor grant from WPA for 
the balance of the cost. 

Water Supply Facilities —The only cause for delaying the con- 
struction of water purification plants is said to be the inability of 
cities, towns, and villages to finance such improvements at reason- 
able rates. The greater ease of financing such projects proposed 
for the spending program would relieve this situation. Water 
works bonds secured by net income from water sales are, if within 
statutory limitations, excepted from city debt limitations. They 
may, therefore, be authorized with less delay to meet RFC require- 
ments than might be required for other securities to be amortized 
from the general tax fund. The tendency in either event would 
be for the sponsor or borrower to contract the work or conduct it 
under local direction with non-relief labor, but it should be re- 
membered that it is within the authority of the sponsor to specify 
the use by the contractor of local labor which might otherwise be 
on relief, without any participation by the work relief agencies. 

Grade Separations —Elimination of superfluous grade crossings 
and the construction of grade separations on major thoroughfares 
has been retarded by the inability of the railroads to bear their 
portion of the expense and by the lack of funds for such purposes 
in the hands of the interested political subdivisions. Superfluous 
crossings cannot be eliminated until grade separations are con- 
structed within reasonable distances. State legislation will be 
required in some instances, but the RFC loans to railroads and the 
loan and grant schemes of the proposed federal spending program 
make it seem worth while to investigate possibilities for remedying 
the more dangerous crossing conditions. 

Slum Clearance-—Slum clearance is usually identified with 
federal housing for low-income 
groups, but where funds are 





a whole, by concentrating upon 

some of the following activities: 
Sewage disposal systems, in- 

cluding treatment plants 

Water supply facilities includ- 
ing purification plants. 

Grade separations and surveys 
for the ultimate elimination of 
superfluous grade crossings. 

Major thoroughfares through 
slum areas and surveys of slum 
conditions for the advancement 
of slum-clearance work 

Urban mass transportation 
facilities, including waterfront 
improvements and the consoli- 
dation of freight and passenger 
terminals, ete 

Many of the projects which tion, Vicksburg, Miss. 
might be developed from these 
undersold classes of public work 
require state legislative action or 
the approval of voters to a bond 
issue to put the sponsor in posi- 
tion to finance its contribution 
After such obstacles are removed, 
a greater participation by work 
relief agencies in non-labor costs 
may be required as a stimulus 
In the case of slum clearance and 
the elimination of grade cross- 
ings, it may be necessary to pro- 
vide long-term loans to the mu 
nicipalities through appropriate 


FIELD 


OF SEWERS 


of storm sewers. 





Forecast for June 
‘Proceedings " 


Moror TRANSPORTATION—A ForwARD VIEW 
A symposium in which Charles F. Kettering, M. Am. Soc. 
C.E., defines the joint responsibility of the automotive 
engineer and the civil engineer; 
writes about “The Trend of Modern Highways’; 
“Trunk Line Highways in Metropolitan Areas” is pre- 
sented by LeRoy C. Smith, HM. Am. Soc. CB. 


OsseERVED Errects oF GEOMETRIC DisTORTION 
IN Hyprautic Mopets 
by Kenneth D. Nichols, Jun. dm. Soc. CE. 
Experience with models at the Waterways Experiment Sta- 
This paper, originally intended 
Jor the May “Proceedings,” was held over one month to 
permil the addition of important data. 


Tue Turee-Point ProBLeM IN A COORDINATED 
by R. Robinson Rowe, M. Am. Soc. CE. 


Description of an adroit solution of a problem commonly 
encountered in triangulation surveying. 


RELATION OF RAINFALL AND RunN-Orr, To Cost, 


by John A. Rousculp, Assoc. M. Am. Soc. CE. 


Design charts for determining relative costs and diameters 


available, it may also be consid- 
ered independently as a general 
civic betterment for the whole 
community. It has been ob- 
served that slum districts occupy 
a belt or zone in cities close to 
business centers where real estate 
is in transition from residential 
to commercial or industrial occu 
pancy, where the buildings are 
run down, and where sireets are 
narrow and unfit for better use. 
A modern method of improving 
these conditions, proposed by an 
engineer of much experience, is to 
cut a wide thoroughfare through 
the district from end to end, con- 
necting it at the city limits with 
trunk lines of the state highway 
system. Along the line of the 
new thoroughfare, property may 
be acquired for parks and play- 
grounds, but the housing devel- 
opment would be left to public 
and private initiative in accord 
ance with the requirements of 
the people. 

The major obstacle in initiat- 
ing a broad civic betterment pro 
gram project of such construc 
tive character has been the lack 
of funds to acquire the right of 
way. It might be removed if 
long-term federal loans becom 
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agencies to enable them to ac 








. 6 
tion 


1roj- 
sal 
rous 
nply 
raw 
orce- 
1 the 
lants 
f the 
loan 
oney 


A for 


- con- 
ity of 
‘ason- 
posed 
Water 
within 
They 
quire- 
tized 
would 
duct it 
be re- 
specify 
wise be 
encies. 
ossings 
ghfares 
ir their 
urposes 
erfluous 
re con- 
will be 
and the 
program 
nedying 


od with 
;-income 
nds are 

> consid- 

. general 
1e whole 
yeen ob- 
-s occupy 

s close to 
eal estate 
esidential 
rial occu 
dings are 
treets are 
etter use. 
mproving 
sed by an 
jence, is to 
re through 
» end, con- 
imits with 
» highway 
ine of the 
yperty may 
and play- 
sing devel- 
t to public 
in accord- 
rements of 


» in initiat- 
erment pro- 
h construc- 
en the lack 
the right of 
removed if 
ans becom 








Vou. 8, No. 6 


_vailable. A second difficulty lies in the time required in the courts 
» condemn the right of way. A minimum of sixty days required 
or official procedure where prices of property are agreed to, may 
he lengthened to a year where there are appeals to jury verdicts: 
ut where adequate financial resources are available, immediate en- 
‘rance to the property could be obtained upon the execution of a 

md to meet court verdicts regarding land values. 

Subways.—It is reported that in 13 cities above 500,000 popula- 
‘ion and in others approaching that class, the necessity of acquiring 
ereater street space for the movement of motor traffic has led to 

onsideration of plans to put street-car tracks underground through 

‘he more congested districts occupied by office buildings, business, 

ind industry. It is suggested that construction for this form of 

improvement, properly designed for train operation at a later date, 
would be of permanent character with a life in excess of any of the 

‘erms proposed for loans; and that the work would call for the 

services of many of the unemployed heads of relief families. 

\Vaterfronts.—Although the preparation of projects for the im- 
provement of waterfronts requires adjustment of the riparian rights 
of private owners as well as acquiring easements or title to the lands 
affected, such undertakings are being suggested among projects 
recommended for their permanent value. No revenue would be 
derived from this form of improvements except from dock leases. 
Condemnation proceedings would be a delaying factor but of minor 
importance if the work was divided into sections and regarded as a 
long-range program to be undertaken only in proportion to the 
unemployed labor available from time to time. 

Joint Freight Terminals.—The impression prevails in Washing- 
ton that consideration has already been given in numerous cities 
to the reduction of terminal costs by construction of joint freight 
terminals to be operated under joint billing arrangements and with 
container transfer service facilitating modern door-to-door delivery 
of package freight and greater shipping convenience. In some 
cities, the municipal and railroad authorities are reported to have 
tentatively agreed on general plans, but have been unable to pro- 
ceed because of inability to finance construction. Aid in financing 
may soon become available. Such construction could offer op- 
portunities for both contract and force account construction, some 
of which might use work relief labor on municipally sponsored 
projects in preparation for heavy construction. 

As indicated in the foregoing review, such projects as those 
referred to require a considerable period for preparation. In some 
cities, however, where tentative plans are now ready and no new 
legislation is needed, the work may begin within a few months. 
In others, the requirements of official and legal procedure could 
delay action beyond the life of the proposed emergency program. 
In the meantime, it is suggested by engineers in contact with the 
situation that some parts of the more constructive projects using 
available relief labor might be initiated and carried on under proj- 
ects whose payrolls could be met by the Works Progress Ad- 
ministration. 

Highways —Even though relief work on existing primary and 
secondary roads has been widely exploited during recent years, 
many thousands of farm families living in back-country areas are 
said to be still without roads to schools and markets which may be 
used in all weather without damage or excessive wear on teams and 
vehicles. Advance in this direction is believed to depend largely 
on the weight given to the broad social and educational advantages 
(o be gained and on the need for a reservoir of employment in rural 
communities. Actual farm-to-market roads are also believed to be 
essential to economic stability in many counties. 

Other Possibilities —Other recognized possibilities for work 
relief and public work projects in suburban and rural communities 
include flood control and water conservation, grade separation at 
dangerous crossings, surveys for the location and evaluation of 
mineral resources, the conservation of soil, reforestation, and all 
practical measures for the conservation of other natural resources. 
Local cooperation with district, state, and national government 
agencies may be obtained by sponsors and engineers interested in 
developing such projects as integral parts of permanent improve- 
ment programs. 

lt is hoped that the summarization and interpretation of un 
officia but responsible and interested thinking in Washington re- 
garding ways and means for using emergency funds constructively 
‘may prove useful to engineers who are in position to influence the 
selection of public works and work relief projects in their home 
‘tates, cities, and communities. In any event, Council is happy to 
report that engineers in the administrative offices in Washington 


Civit ENGINEERING for Fune 1938 429 


are anxious to see whatever money may be appropriated from the 
federal Treasury for emergency purposes spent on work of the most 
permanent nature possible under existing circumstances. 


FEDERAL HoustinG ADMINISTRATION 


Rehabilitation of hundreds of partially blighted residential 
neighborhoods is pointed out by the Federal Housing Administra- 
tion, as one of the direct results of the subdivision review work of 
its Land Planning Section. The majority of more than 4,000 
cases reviewed by that Section during the last three years have in- 
volved neighborhoods created prior to the depression which were 
allowed ‘‘to go to seed” during the period of building inactivity. 
Owners of subdivisions have been assisted in locating the causes of 
blight and in eliminating the defects which tended to make their 
properties undesirable. 

Since this phase of housing activity always involves engineering, 
it is suggested that interested engineers communicate with Seward 
H. Mott, Chief of the Land Planning Section of the Federal Hous- 
ing Administration, 1001 Vermont Avenue, N.W., Washington, 
D.C. In addition to changing the character of zoning and deed 
restrictions, Mr. Mott suggests changes in street layouts, inclusion 
of park sites, demotion of existing structures which may detract 
from the appearance of the area, etc. FHA advises with owners 
regarding the general layout of their properties but insists upon 
the use of both architects’ and engineers’ services. 


FEES ON HOUSING PROJECTS FoR U.S.H.A. 


Staff investigation of an early report that the U. S. Housing 
Authority wanted to drastically reduce the scale of fees to be paid 
by local housing authorities revealed the fact that U.S.H.A. 
officials were actually in favor of increasing allowances for architects’ 
fees and anxious to see engineers properly compensated for the 
work they might do on housing construction for slum clearance 
purposes. AEC contacted AIA regarding the situation and the 
staffs of both organizations have busied themselves with the pro- 
motion of a better scale of fees. 

Asa result of the diligent efforts of committees of both architects 
and engineers, schedules of fees have been tentatively agreed upon 
which are better for all technicians than those heretofore used by 
the Housing Division of the Public Works Administration or those 
now in use by the Federal Housing Administration. Council con- 
tinues its active part in this constructive piece of work and expects 
to be able to report the new schedule of fees for all work financed by 
U.S.H.A. at an early date. 


Washington, D.C. 
May 11, 1938. 


In and About the Society 


Members of the Spokane Section are scattered over a wide area 
comprising eastern Washington, northern Idaho, and western Mon- 
tana. In order to plan a program of activities that will reach every 
member, so far as possible, the officers of the Section have dis- 
tributed a questionnaire inviting individual suggestions. Each 
member is asked to state whether he prefers strictly technical eve- 
ning meetings, luncheons, or dinner meetings; whether he thinks it 
practicable to have at least one meeting a year in his vicinity; and 
whether he would favor an annual one-day Section convention. A 
joint meeting and inspection trip at Grand Coulee with the Seattle 
and Tacoma Sections is also offered for consideration. 


* * * . 


FOLLOWING the plan adopted last year, there will again be a 
June issue of PROCEEDINGS. It will be mailed to the membership 
on the fifteenth of the month. The two-month gap in publication 
of that journal, which formerly fell in June and July, thus comes 
again in July and August. 


* * * * 


To MAKE sure that nothing of importance is missed by the editors 
of the Philadelphia Section’s monthly publication, The News, 
blanks are distributed each month—with return-addressed en- 
velopes—on which the members are asked to report items of in- 
terest. Among the suggestions are ‘‘accounts of engineering proj - 
ects, work in progress, investigations, research, new ideas in design 
or construction, college activities including the Student Chapters, 
news of members, and employment opportunities.” 











430 Civit ENGINEERING for June 1938 


Vou. 8, No. ¢ 


Employment and the Engineer’s Relation to It 


A Summary of the Discussion at American Engineering Council's First Public Forum 


By WitttaM McCLe tan, Presiwent, AMerican Encineertnc Councit, Wasnincton, D.C. 


On May 13, American Engineering Council inaugurated in Phila- 
delphia the practice of holding open forums on public problems related 
to engineering. Ways in which employment can be increased and 
business aided were discussed by representatives of engineering, in- 
dustry, economics, and finance, the speakers including Dr. Leo Wol- 
man, Leonard J. Fletcher, Stephen DeBrul, and William J. Kelly. 
The following paragraphs are an abstract of the remarks of Dr. 
McClellan, who wound up the forum with a brief summary of the high- 
lights of its two sessions. 


One of the main points brought out in this discussion is that there 
is, though many of us did not previously realize it, a steady growth 
in what might be called “permanent unemployment.” Figures 
have been presented to show that unemployment rises in successive 
periods of prosperity. That is, after a depression is over, a certain 
amount of unemployment is absorbed and the resulting unemploy- 
ment may be expressed as XY. Then another depression comes and 
the value of X rises again, but when prosperity returns apparently 
all the statistics show that this value never sinks to the old level. 

Certain things indicate that this is a perfectly natural trend. 
It seems evident that, except perhaps under extraordinary condi- 
tions which we cannot now visualize, we can never expect to have 
100 per cent employment, or if you please, zero unemployment. 
This is true even if we disregard the natural unemployables—those 
who will not work, such as hoboes, and those who are too old and 
feeble to work. 

The second point is that unemployment seems to be far greater in 
those industries which have had the least technological advance. 
This has been borne out by analysis. It appears, therefore, that 
technological advance is not responsible for increasing unemploy- 
ment. 

Next comes the matter of government regulation of business. 
Even as far back as 1900 this was a factor, but it was moderate in 
amount and slow in application. At that time business was not in 
the terrible depression we have now, and was therefore able to ab- 
sorb this change as it slowly took place. But there came a period, 
especially after the War, when this government interference with 
business was great in amount and rapid in application. Of course, 
no highly geared machine such as modern business is, could possibly 
adjust itself to it. and toa certain extent it has wrecked the machine. 

Another phase of the discussion centered on government spend- 
ing, about which there was some difference of opinion. It seems to 
be the general idea that government spending—pump priming—is 
absolutely useless unless the pump (in this case our business sys- 
tem) is first put in order so that all it needs isastart. Apparently 
such spending, even somewhat beyond mere relief to prevent actual 
starvation and lack of shelter, might be advisable; but it becomes 
absurd. uneconomic, and rather reckless if it is applied while some- 
one is putting sand in the pump and doing other things to prevent 
it from starting. That seems to be the consensus of opinion here. 

Then the question of saving has been considered somewhat at 
length. It is difficult to see how a country can get along without 
saving. There are people who say we ought to spend and spend 
and spend, as if spending for current goods—consumer goods— 
would answer the question. But spending for capital goods differs 
in no particular way so far as economy is concerned, except that it 
is more advisable and will produce wealth, whereas consumer 
spending will not. 

For example, suppose a man is able to save $100 over and above 
what he needs to spend for mere living, and he wants to do some- 
thing with it. What can he do? If he buys a few shares of stock 
his $100 is taken and spent for labor or materials, or other goods of 
a capital nature, which can produce and give a certain fair earning 
on that security. Someone else spends that money because the 
man himself cannot spend it directly for capital goods. Perhaps 
the ‘‘saver"’ will buy a home and keep on spending for capital goods 
that he controls himself. But there comes a time when he has 
spent for capital goods all that he personally can, and he still has 
some money left. Then the only thing he can do with it, for the 
welfare of the country, is to hand it over—get a token for it which 
will earn dividends or bond interest. Somebody else spends that 
money right here in the United States for labor and materials. 


Now where is that money to come from if the people of the coun- 
try do not, out of their earnings, save a certain amount and make 
it available to sustain present industries and create new ones? 
The value of saving is one of the important things brought out in 
this discussion. 

A good deal has been said about the “erosion’”—the ephemera! 
character—of capital. In the public utility industry, for example, 
the progress of invention has been so rapid that equipment has 
never realized what might be called its useful life as estimated at 
the time the money was invested; it has had to be thrown away 
before that time. The industry started with horse cars; then 
came cable cars and then bigger electric cars. And in certain 
places huge interurban systems were wiped out almost overnight 
by the coming of the automobile. Thus capital is to a certain ex- 
tent ephemeral. 

Now, certain favored industries, fortunate in their situation, 
may by accumulating reserves be able to cope with that trouble, 
but as has been pointed out, an ample reserve is not a general pan- 
acea. The problem must be solved in other ways. 

Summarizing the results of the discussion, it can be said that the 
engineers present have learned the extent, the comprehensiveness 
of this problem—its extreme complexity, its difficulties. They have 
been impressed with the huge number of things that have to be 
considered; with the fact that no one mind can solve it all. 

The engineer can play his part; the lawyer can play his part: 
likewise the industrialist, the business manager, the capitalist 
must each play his part. The result of a forum like this is to em- 
phasize the difficulty of the problem, to show that it is almost arro- 
gance for people who have never had any experience whatever with 
such matters, particularly the politician, who ordinarily is not a 
business man, to even think of tackling the tremendous difficulties 
involved. 





Local Sections Supply Articles 
for “‘Civil Engineering”’ 


FOR THE PAPER on military roads in Oahu, T.H., appearing in 
this issue, Crvm. ENGINEERING is indebted to the newly formed 
Hawaii Section, at whose inaugural meeting it was originally pre- 
sented. Similarly, the story of the construction of Cajalco Reser- 
voir is based on an address given before the Los Angeles Section. 

Going back only two months, one will find five more articles 
originating with Local Sections. In May the Central Illinois and 
Metropolitan Sections were represented, respectively, by papers 
on highways and hydrology, and from a District Convention at 
Dayton, Ohio, came a paper on flood control. In April, the Mid- 
South Section supplied an article on hydrology and the Texas 
Section one on city planning. 

The Society is indebted to the secretaries of Local Sections for 
keeping in mind the possibility of such use of their program mate- 
rial. Similarly, junior correspondents have proved helpful in 
supplying Headquarters with a brief report of papers that in their 
opinion might be suitable for Crvi. ENGINEERING. 


News of Local Sections 


Scheduled Meetings 


CenTRAL Onto Section—Luncheon meeting at the Chittenden 
Hotel on June 16, at 12 m. 

Los ANGELES Section—Dinner meeting at the University Club 
on June 8, at 6:15 p.m. 

NASHVILLE Sect1on—Dinner meeting in Kissam Hall at Vander- 
bilt University on June 7, at 6:30 p.m. 

PHILADELPHIA SEcTION—Outing and dinner on June 15 (for in- 
formation call Engineers Club, Philadelphia, Pennypacker 52+ 

San Dieco Section—Regular meeting on June 23. 
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SACRAMENTO SECTION—Regular luncheon meetings at the Elks 
_iub every Tuesday, at 12:10 p.m. 

San Francisco SecTION—Regular meeting on June 21. 

SeaTTLE Section—Dinner meeting at the Engineers Club on 

ne 27, at 6 p.m. 

soutH CAROLINA SECTION—Joint meeting with the South Caro- 

, Society of Engineers at Charleston, S.C., June 10 and 11. 

SpoKANE Section—Luncheon meeting at the Crescent Tea 
oom on June 10, at 12 m. 

racoMaA SecTion—Dinner meeting at the Lakewood Community 
Center on June 14, at 6:30 p.m. 

[ENNESSEE VALLEY Section—Dinner meeting of the Knoxville 
Sub-Section at the University of Tennessee Cafeteria on June 2, at 
H:15 p.m. 

lexas SecTiIon—Luncheon meeting of the Dallas Branch at the 
Dallas Athletic Club on June 6, at 12:15 p.m.; luncheon meeting 
of the Fort Worth Branch at the Blackstone Hotel on June 11, at 


i) 


Recent Activities 


CENTRAL ILLINOIS SECTION 


All Central Illinois Section attendance records of recent years 
were broken when 30 members and 76 guests attended the April 7th 
dinner meeting, which was held in Champaign. The magnet for 
this large attendance was Arthur Casagrande, assistant professor 
of civil engineering at the Harvard University Graduate School of 
Engineering. Dr. Casagrande gave an illustrated lecture on 

Frost Action in Soils,’”’ describing frost phenomena, experimental 
tests regarding frost action, and methods of combating this action. 


CENTRAL OHIO SECTION 


fhe regular monthly meeting of the Central Ohio Section took 
place at the Chittenden Hotel in Columbus on April 14. Due to 
the fact that R. R. Litehiser, president of the Section, recently ac- 
cepted a position in another city, the nominating committee recom- 
mended that Robert N. Waid be advanced to the presidency from 
the position of first vice-president. It was further recommended 
that Henry D. Bruning be advanced to the position of first vice- 
president and that P. M. Holmes be made second vice-president. 
lhese recommendations, which will be in effect until the end of the 
1938 fiscal year, were accepted with acclaim. The Section also 
voted favorably upon a motion to sponsor Clyde T. Morris, former 
Director from District 9, as a nominee for Vice-President of the 
Society from Zone III. The guest speaker was Kirk M. Reid, 
research engineer for the General Electric Company, whose topic 
was ‘Seeing on the Highway.” 


CLEVELAND SECTION 


On April 5 members of the Cleveland Section gathered at the 
Mid Day Club for their monthly luncheon. A good crowd turned 
out to hear Elmer B. Wight, of the Wight-O’Rourke Company, 
civil engineers and surveyors, speak on ‘‘Old Lines and Old Trails.”’ 
lhe human-interest and historical aspects of this topic were stressed 
by Mr. Wight, who has made the subject his hobby as well as his 
profession 


COLORADO SECTION 


A meeting of the Colorado Section, sponsored by the members of 
the Section who are in the Denver water department, took place on 
April ll. The first speaker was Harry Potts, special engineer for 
the Denver Municipal Water Works, who showed films on the 
construction of the Ralston Creek Dam and the lining of the 
Moffat Tunnel pioneer bore for the diversion of water. He was 
followed by Earl L. Mosley, city manager of Colorado Springs, 
who discussed the water supply system of Colorado and showed a 
motion picture of the construction of the system. 

rhe Junior Association of the Colorado Section met on January 
-, with 11 present. The speaker on this occasion was A. E. Perl- 
‘nan, maintenance-of-way engineer for the Denver and Rio Grande 


Railroad, who related some of his experiences in railroad engineer- 
ing. Another meeting of the Junior Association took place on 
March 28. Following some announcements and business discus- 


ton, Charles O. Woodworth, manager of the Denver municipal air- 
port, was introduced and spoke on the operation of the airport 
anc its equipment. An enthusiastic discussion concluded the 


ne 
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CONNECTICUT SECTION 


Among the 32 members and guests present at the April 27th 
meeting of the Connecticut Section were several members of the 
Yale University Student Chapter. Preceding dinner, which took 
place at the Graduates Club in New Haven, the following officers 
were elected for the coming year: R. H. Suttie, president; Warren 
J. Scott, vice-president; and Joseph P. Wadhams, secretary- 
treasurer. The speaker of the evening was C. W. Dunham, as- 
sistant engineer for the Port of New York Authority, who gave an 
illustrated talk on the construction of the Lincoln Tunnel. 


ITHACA SECTION 


A meeting of the Ithaca Section took place at the Mark Twain 
Hotel in Elmira on April 21, with 51 present. A dinner preceded 
the meeting. The technical program consisted of an interesting 
paper on rigid steel frames, which was presented by Harold H. 
Hussey, designing engineer of the American Bridge Company. 


Kansas City (Mo.) Secrion 


Numerous business matters were discussed at a meeting of the 
Kansas City (Mo.) Section, which took place at the University 
Club on April 14. It was moved, seconded, and unanimously 
adopted that E. B. Black, former Director of the Society, be nomi- 
nated as a candidate for Vice-President from Zone III. An inter- 
esting illustrated talk on aerial photography and mapping con- 
cluded the evening. This was given by H. L. Lowe, chief drafts- 
man of the flood control division of the U. S. District Engineer 
Office. There were 41 present. On April 15 R. C. Gowdy, Vice- 
President of the Society, visited the Section and had luncheon with 
a group of members. 


KANSAS STATE SECTION 


On April 4 the Kansas State Section and the University of Kan- 
sas Student Chapter were guests of the Kansas State College Stu- 
dent Chapter at a smoker, which was held in Manhattan, Kans. 
There were 150 present on this occasion, which was the first of a 
series of gatherings intended to promote a closer relationship be- 
tween the Section and its neighboring Student Chapters. The 
program consisted of a short business meeting; a talk by W. E. 
Baldry, president of the Kansas State Section; two readings by 
Loyola Van Dorn, member of the Kansas State College Student 
Chapter; and motion pictures of Germany. A fine buffet supper 
and social hour concluded the evening. 


Los ANGEL®S SECTION 


There were 201 members and guests present at the April dinner 
meeting of the Los Angeles Section, which took place at the Uni- 
versity Club on the 13th. Following dinner E. Harrison King, 
professor of civil engineering at St. John’s University in Shanghai, 
gave an interesting talk on life in China. The other speakers on 
the program were Howard L. Way, county surveyor and highway 
commissioner of San Bernardino County, who described the dam- 
age done in that area by the flood of March 2; M. N. Thompson, 
chief engineer of the Orange County Flood Control District, who 
showed lantern slides of the flooded area; and E. A. Reinke, senior 
sanitary engineer of the California State Board of Health, who 
discussed the flood in relation to sanitary facilities in southern 
California. 

LovISIANA SECTION 


A meeting of the Louisiana Section took place in New Orleans 
on April 9, with 30 in attendance. The feature of the occasion was 
a talk by Henry E. Riggs, President of the Society, who gave an 
interesting résumé of the activities of the Society. 


METROPOLITAN SECTION 


A paper on the Works Progress Administration comprised the 
program at the April meeting of the Metropolitan Section, which 
was held in New York City on the 20th. This was presented by 
Brehon B. Somervell, administrator for the Works Progress Ad- 
ministration of New York City, who reviewed the highlights of the 
organization and its accomplishments and outlined suggestions for 
a permanent relief program on a national basis, with the possibility 
of expansion in the event of a depression. The meeting, which was 
attended by 375, was followed by refreshments and a social session. 


MIAMI SECTION 


At the March meeting of the Miami Section, M. N. Lipp, city 
engineer of Miami Beach, described the outfall sewer recently 
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This installation runs into the Atlantic 
Ocean nearly to the Gulf Stream. Several business matters were 
discussed at the dinner meeting held on May 5. The reports of 
those who attended the Spring Meeting of the Society in Jackson- 
ville proved of lively interest, and there was a timely paper on the 
sewerage problems of Miami. This was presented by Charles S 
Nichols, director of public service and city engineer of Miami. 
rhe attendance was 18 


placed in service there 


MICHIGAN SECTION 


Phere were 73 present at the March meeting of the Michigan 
Section, which was held at the Hotel Statler in Detroit on the ISth 
Ihe technical program consisted of a talk by Linton Hart, district 
manager for the Raymond Concrete Pile Company, on the topic, 

Foundations for Buildings in Detroit.’’ Mr. Hart, whose career 
in subsurface work has taken him to many countries and placed him 
in the front rank of foundation engineers, limited his talk to various 
types of point bearing piles and caissons. Caisson construction, 
by means of a huge auger, was one of the spectacular methods 
which he described. A spirited discussion between proponents of 
point bearing piles and friction piles followed his talk 


NEBRASKA SECTION 


Members of the Nebraska Section enjoyed a dinner meeting that 
took place in Omaha on April 1. The program consisted of an 
address by T. R. Agg, dean of engineering at Iowa State College 
and Director of the Society, whose topic was “Engineering in This 
New Era”; the presentation by Floyd Horn, engineer for the North- 
western Bell Telephone Company, of a film entitled “The Plow 
That Broke the Plains’’; and an address by R. N. Towl, consulting 
engineer, on the effect of Missouri River improvements on floods 
and river traffic. This interesting program elicited considerable 


discussion. There were 40 present 


New Mexico SECTION 


The April meeting of the New Mexico Section was held in 
Albuquerque on April 26, in connection with a meeting of the 
Southwestern Division of the American Association for the Ad- 
vancement of Science. The attendance was 14 members and a like 
number of guests. The secretary read a letter from R. H. Rupkey, 
who resigned as president of the Section because he is leaving the 
state. The meeting was then turned over to John D. Clark, head 
of the department of chemistry at the University of New Mexico, 
who explained and amplified subjects dealing with chemistry as 
affecting the engineer 

Nortu CAROLINA SECTION 


A number of interesting events were scheduled for the annual 
meeting of the North Carolina Section, which took place in Pine- 
hurst on April 30. Perhaps the highlight of the occasion was the 
Student Chapter competition, in which six papers were presented 
The winners in this contest were Charles Ramsey, of Duke Uni 
versity; R. K. Morton, of the University of North Carolina; C. A 
Crawford, of Duke University; and Sam Hayworth, of North 
Carolina State College. The speakers on the technical program 
were R. A. Moncrieff, of C. T. Main, Inc., Boston, Mass.; R. 
Getty Browning, of the North Carolina State Highway and Public 
Works Commission; C. T. Wanzer, division engineer for the Duke 
Power Company; and Wilbur S. Smith, traffic engineer for the 
South Carolina State Highway Department. The speaker at the 
mid-day luncheon was Charles M. Upham, engineer-director of the 
American Road Builders Association, who discussed the subject, 
“Highway Progress and Future Development.’’ During the busi- 
ness session the following officers were elected for the coming year: 
W. E. Vest, president; O. B. Bestor, senior vice-president; A. C. 
Lee, junior vice-president ; and Harold C. Bird, secretary-treasurer 
The total of 77 present included L. F. Bellinger, Vice-President of 
the Society, and 40 students 

NORTHEASTERN SECTION 


Flood Protection Works at Springfield, Mass.,"’ was the subject 
of a symposium presented at the March meeting of the North- 
eastern Section, which was held in Boston on the 30th. The first 
speaker on this program was Lt. Col. John S. Bragdon, district 
engineer for the Providence District, who gave a general review of 
the whole Connecticut River flood-protection plan; Capt. Robert 
E. York, executive officer of the Providence District, who discussed 
the work now under way in Springfield; Frank A. Marston, con- 
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sulting engineer of Boston, whose topic was the supplementary sew 
erage and drainage works in the Springfield area; and Lt. Col 
Albert K. B. Lyman, district engineer of the Boston office of th: 
Corps of Engineers. There were 105 present at the meeting, and 
80 at the dinner preceding it. 


NORTHWESTERN SECTION 


An unusually large attendance enjoyed the April 12th meeting 
of the Northwestern Section, there being 62 at the dinner preceding 
the meeting and 90 at the meeting itself. Following a brief busi 
ness session, Colonel Fleming, district engineer for the St. Pau! 
District, was introduced and gave an instructive talk on the ‘‘S; 
Anthony Falls Development for Navigation,’’ describing the ge- 
ology of the site and discussing the interesting design and con- 
struction problems involved. 

PANAMA SECTION 

Seventeen members and guests enjoyed a meeting of the Panama 
Section, which took place in Panama City on April 4. The tech- 
nical session consisted of a talk by John C. French, who discussed 
hydraulic model studies of the design of the conduit entrances of 
the Madden Dam sluiceways, made at the Carnegie Institute of 
Technology, Pittsburgh, Pa., under the supervision of the U. § 
Engineer Office. Colored motion pictures of typical tests were 
shown by Lawrence Johnson, in connection with Mr. French's 
talk. Following a general discussion of the tests, there was a short 
business meeting. 

PITTSBURGH SECTION 


Two interesting meetings were enjoyed by the members of the 
Pittsburgh Section during April. On the 14th there was a lunch- 
eon, which was attended by 35. The list of guests included 
Hardy Cross, head of the department of civil engineering at Yale 
University. On the 27th the Pittsburgh Section of the Society and 
the civil engineering branch of the Engineers Society of Western 
Pennsylvania held a joint meeting, which was attended by 129 
The speakers on this occasion were the Hon. Grover C. Ladner, 
judge of the Orphans Court, Philadelphia, Pa., and H. E. Moses, 
chief engineer of the Pennsylvania State Department of Health 
An extensive and interesting discussion concluded the meeting 


PORTLAND (Oxe.) SECTION 


There were 30 present at a meeting of the Portland (Ore.) Sec- 
tion, which was held on April 21. Numerous business matters 
were discussed at this session, including the final draft of the new 
Local Section constitution, which was presented by R. B. Wright, 
chairman of the committee. A motion was made, recommended, 
and passed that the Section contribute to the loan fund for needy 
students at Oregon State College, and it was voted to accept the 
plans of liquidation proposed for the unemployment fund by th 
Oregon Technical Council. A motion was also made and passed 
that a committee be appointed to work toward a revision of existing 
state statutes, so that the state engineer be given authority to under- 
take and to cooperate in snow survey work. 


ROCHESTER SECTION 


A special joint luncheon meeting of the Rochester Section of the 
Society, the Rochester Society of Architects, and the Rochester 
Engineering Society took place on April 5, with an attendance of 
105. The speaker on this occasion was Harold W. Baker, city 
manager of Rochester, who outlined Rochester’s planning program 
and described its accomplishments over a number of years 


SACRAMENTO SECTION 


During March and April the Sacramento Section continued tts 
custom of holding weekly luncheon meetings, which have at 
tracted a considerable number of members and guests. Among the 
speakers at the March sessions were Samuel B. Morris, dean of the 
school of engineering at Stanford University; Henry E. Riggs. 
President of the Society; Milo S. Farwell, consultant for the Beth- 
lehem Steel Company; and C. R. Montgomery, attorney for the 
California Division of Highways. At the meeting held on the 22d 
a resolution of regret at the death of Charles Stockton Pope, 4 
charter Member of the Section and its third president, was passed 
On March 20 there was an evening meeting conducted by the 
Juniors. At this session a resolution of sympathy at the death ot 
Samuel Alexander Hart, another member of the Section, ¥% 


passed. The program consisted of “chalk talks’ by Arthur 
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ew tt. an amusing dramatic skit, and a talk by James Jennison occasion, which was ‘“‘Ladies Night,’’ A. R. Cahn presented his 
= he deflection of tall buildings due to earthquake vibrations color motion picture of the flora and fauna in the Norris Dam area 
th peakers at the April meetings included Allen Nicol, of the There were 28 present at the May meeting of the Knoxville Sub 
an fornia Division of Highways; Cyril Thomas, engineer for Section, which was held on the 5th. On this occasion H. I 
Natomas Company; and Arthur S. Dudley, of the Sacra Fruend, president of the Section, gave a report on the Spring 
, Chamber of Commerce. On April 23 a field trip was made Meeting of the Society 
site of the Natomas Company’s gold-dredging operations There was a record attendance of about 500 at the April meeting 
ting ae aiid iecaeaie of the Muscle Shoals Sub Section, which took place at Pickwick 
ding ’ : ‘ ; Dam, Tenn., on the 14th rhe meeting began in the afternoon 
nu \ joint meeting of the St. Louis Section, the Washington Uni- With an inspection of the dam. Following this, dinner was served, 
Pa +y Student Chapter, and the civil engineering department of and the group adjourned to an auditor ium to hear a talk by Harry 
S hington University, which was held at Washington University W iersema, general office engineer for the Tennessee Valley Author 
gt bruarv 2, attracted an attendance of 250. The feature of the ‘'%¥Y- Dr. Cahn’s colored motion picture con luded the program 
col ion was a film on the construction of the Golden Gate Bridge, 


was shown through the courtesy of the Bethlehem Steel 
pany. On March 28a regular meeting of the Section was held 


t 


e Mavfair Hotel in St. Louis. After a discussion of Society S | " C} , —_ T _ 
nama rs. McCune Gill gave an interesting talk on the history of St uw tuc ent la ptel N otes 








tec! The attendance was 49. At the meeting held on April 25 
ussed \ |. Burton, assistant to the chief engineer of the Missouri 
es of Pacific Railroad, spoke on the subject of early railroad history. 
ute ol Phere were 37 present. PENNSYLVANIA STATE COLLEGI 
I ~ 
wert SAN FRANCISCO SECTION The Pennsylvania State College Student Chapter reports that 
ench’s it was well represented at the Student Chapter convention at 
short On April 2 about 250 members of the San Francisco Section en- Newark, Del., three seniors and five juniors having made the trip 


ved an excursion to the site of the 1939 exposition, where they Curtis Yamas, a junior, read a paper on welding, but was barred 
pected the buildings under construction. A dinner meeting of | from competition because of his class. A number of Chapter mem- 
Section took place at the Engineers Club on April 19, with 156 _ bers have registered to attend the civil engineering summer camp 


of thi present at the dinner and 200 at the meeting. The speaker of , : : , 

lunch evening was Edward Hyatt, state engineer of California, who NorTH CAROLINA STATE COLLEG! 

r luded ussed the flood control problems of the state. It was estimated that 10,000 guests visited the exhibits at the 
: Yale : . annual Engineers Fair. held at North Carolina State College on 
‘y ee SEATTLE SECTION April 8. The fair was unusually interesting this year, and the civil 
vo 129 Discussion of business matters and forthcoming Section activities 

adnet upied part of the program at the April 11th meeting of the Se- 

Moses ittle Section rhe technical program consisted of a talk by J. D. 

Health Littlepage, who chose for his subject, ‘‘Mining in Russia.’’ Mr 

ing Littlepage spoke from the vantage point of ten years of experience 


Russia, where he supervised the installation of American ma 
rv in mines and taught American methods 
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matter SPOKANE SECTION 
the new : : . : 
Wrigh Eight members were present at the Apri! 8th meeting of the 
ha Spokane Section, which as usual took the form of a luncheon at the 
w needy Crescent Tea Room. This session was devoted entirely to business 
—_ ion and to making plans for forthcoming meetings 
l bv . . 
| paseed SYRACUSE SECTION 
existing On March 14 the Syracuse Section, with the Technology Club of 
fo und Syracuse, sponsored a symposium on public health. The speakers 
program were Dr. Philip Rafle, district state health officer; 
Dr. H. B. Doust, commissioner of health for the city of Syracuse 
1 A. F. Dappert, principal sanitary engineer for the State De 
on ol t of Health, who discussed their various functions in rela- 
Roches to public health. The attendance of 175 included members of 
idance Onondaga Medical Association. Prior to the meeting, the : $ , 
iker, city Section entertained the speakers at dinner. On April 6 the Section SOME OF — EXHIBITS SHOWN AT THE NoRTH CAROLINA 
; progral q | a dinner and business meeting at the Onondaga Hotel. After STATE COLLEGE ENGINEERS FAIR 
jusiness session Henry Howe, city engineer of Rochester, N.Y., 
in illustrated talk on several projects recently completed in engineering exhibits, which were built by members of the North 
oad : ter Carolina State College Student Chapter and the student branch 
have at d rAcoMA SECTION of the Association of General Contractors, received much com 
aaa = . mendation The accompanying photographs show some of the 
seve 7 were 53 present at the April meeting of the Tacoma Sec- prize-winning exhibits. 
¥ Rige h was held at the Lakewood Community Center on the i : 
the B . us ing the business session announcements were made, and UREGON STATE COLLEGI 
ey | ae fodiens waa castes geese sod Sebo The Oregon State College Student Chapter reports that its 
on 22 are “ingilits ‘ / s hig activities during the past semester have consisted largely of regular 
a Pope, 3 “ Stress engineer of the Boeing Airplane Company, who meetings, at which both technical and non-technical talks were 


trated talk on the . € ‘Sig ai ‘ 
as passe he structural design of airplanes presented. Among the speakers on these occasions were Lt. Louis 


d by ! ee , : ‘irak, of » dep ilitary science; / McAdams 
ed TENNESSEE VALLEY SECTION R. Wirak, of the depart nt of milit ary science; A. J. McAdams, 
ie dea representative of the E. I. DuPont Company; and a representative 
ction, ¥ lattanooga Sub-Section of the Tennessee Valley Section of the John A. Roebling’s Sons Company, who showed interesting 


y ~Arthu monthly meeting on April 13, with 78 present. On thi: pictures depicting the development of the suspension bridg« rhe 
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iditiona ikfa which was attended by approximately 
was add i by Father John B. Delaunay, dean of men at 
i ty f Portland Through the efforts of Ed Gray, 
f 1 Chapter, a loan fund has been established to aid 

M ; ( KE OF MINING AND TECHNOLOGY 
Mi in College of Mining and Technology Student Chap 
at it has ha everal interesting meetings. On Febru 
ary EK. C. Wengert f the Portland Cement Association, gave 
, ated m concrete road design, explaining the cal 





R NT View OF MICHIGAN COLLEGE OF MINING AND TECHNOLOGY 
STUDI CHAI R WITH SOME OF ENGINEERING FACULTY 
ition of si " fr rency of loads At the March 17th meet 
ing slid f the Cascade Tunnel were shown, and at the March 31 
eeting G. W. Koronski, superintendent of the Gogebic County 
Road Commission liscussed the various a pects of snow removal 
Texas TECHNOLOGICAL COLLEGI 

Che annual Engineers’ Show at Texas Technological College was 
held April 8-9 Che purpose of this exhibition is to display part of 
the students’ work, to demonstrate the use of laboratory equipment, 
und to show the advances being made in engineering An extensive 


Student 
direction 


entered by 


Technological College 
engineering department, the 
mber of the Student Chapter hese exhib 


1 rolled earth-filled dam, a working 


exhibit was the Texas 


er under 


Chapt 1 the civil 
f Tohn Emmett, a me 


ncluded a cro ection of 


Lowa STATF COLLBEGI 


1eld its third 


(in April 6 the Iowa State College Student Chapter 
annual spring banquet to welcome the freshmen who have chosen 
civil engineering as a profession. Over thirty of the fifty-thre« 
freshmen were present and received a hearty welcome. After din 
ner, songs were sung, and T. R. Agg, Director of the Society and 


briefly, stressing the impor 
Che con 


dean of the engineering school, spoke 


of the Founder Societies 


tance student branches of the 





DISPLAYED 
STUDENT CHAPTER 


Mopet or CONCRETE ARCH-SUSPENSION BRIDGE 

BY TEXAS TECHNOLOGICAL COLLEGI 
model of an aggregate screening plant, a deck-plate girder bridge 
model, models of various types of highway intersections, and 
1 model of a concrete arch-suspension bridge rhe latter exhibit 
is shown in the accompanying photograph 


UNIVERSITY OF ILLINOIS 


On March 2 the University of Illinois Student Chapter enjoyed 
an interesting talk on ‘Shell and Barrel Shell Roofs, 
given by Anton Tedesko, of the Roberts and Schaffer Company 
On March 17 the members heard L. F. Harza, of the Harza Engi 
neering Company, discuss the recent California flood. About 400 
were present at the meeting held on April 6, which was addressed 
by Arthur Casagrande, professor of engineering at Harvard Uni 
versity. Dr. Casagrande showed a sound motion picture of th 
new German highways and slides illustrating the construction 


Domes 


these roads 


UNIVERSITY OF MICHIGAN 


The initiation banquet of the University of Michigan Student 
Chapter, held on March 30, proved a very interesting affair. Lewis 
M. Gram, professor of civil engineering at the University of 
Michigan, presided, and an address was given by William H 
Captain Adams, who is supervising engineer of 
spoke on the sub 


Adams the i 


spection division of the PWA, Detroit, Mich., 
t, “Some Unmarked Paths in the Engineering Field.” 


pe 





evening was a motion picture showing 
construction of the Golden Gate Bridge, which was presented by 
C. W. Carter, of the Bethlehem Steel Company. The banque 
was attended by about 130 students, members of the faculty, an 

} 


cluding feature of the 


alumni, part of the group being shown in the accompanying pho 
tograph. In spite of the fact that the heaviest snow storm of t! 
about 700 outsiders joined the group for 


year was raging, 
showing of the motion picturs 
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Engineering Events in Brief 


ITEMS OF INTEREST 











Civic ENGINEERING for July 
An account of the uplift measurements 
ade at the Holtwood Dam of the Penn- 

vivania Water and Power Company is an 

important contribution to the July issue of 

Crvui. ENGINEERING. “No such measure- 

ments,” says the author, Paul E. Gisiger, 
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r, Lewis 

ersity of Core DriLLING FoR Upiirt TESTS AT 
liam H HoLtwoop Dam 

yf the in 


M. Am. Soc. C.E., “appear ever to have 
been made in a similar manner on a dam 
where no piezometer shafts had originally 
been provided.” Both the technique of 
testing and the results of the observations 
are described. 

In the July issue will appear also the 
paper by Clarence W. Hubbell, M. Am 


the sub 


ywing the 
sented by 
» banquet 
“ulty, and 


ying pho- Soc C.E., originally announced for June, 
rm of the on the background of Detroit’s sewage dis- 
p for the posal project. The remainder of the issue 


will be devoted in the main to abridgments 
of papers presented at the Jacksonville 
Meeting. For road builders and soils 
technicians there will be a group of articles 
on soil sampling and testing and soil sta- 
bilization methods. Sanitary engineers 
both in coastal regions and in the interior, 
will find much of interest in a discussion 
of the effects of industrial wastes and sew 
age on shell fish and fin fish. And there 
will be additional papers in the fields of 
surveying, hydrology, erosion control, and 
Structural engineering. 





Washington Award to 
Frank Baldwin Jewett 


kANK BALDWIN JEWETT, past-president 
American Institute of Electrical 
sineers, was formally presented with 
‘\ashington Award for 1938 at a dinner 

1 ¢ igo on May 5. The fifteenth re- 
of this award, Dr. Jewett was cited 








“for inspiring and directing scientific re- 
search leading to improvements in the art 
of communication.” 

The Washington Award was founded in 
1915 by John W. Alvord, Hon. M. Am 
Soc. C.E., and is administered by the 
Western Society of Engineers. It is de- 
scribed as an honor “conferred upon a 
brother engineer by his fellow engineers 
on account of accomplishments which 
preeminently promote the happiness, com- 
fort, and well-being of humanity.”’ The 
Commission of Award includes members of 
the Western Society of Engineers and of 
the four Founder Societies 


Prizes Given by A.L.S.C. for 
Elevated Highway Design 


First Prize of $5,000 in the American 
Institute of Steel Construction’s design 
competition for elevated highways has 
been awarded to Craig P. Hazelet, M. Am. 
Soc. C.E., and Ingolf Erdal, of the firm 
of Hazelet and Erdal, Chicago. Second 
place—$2,000—-went to the firm of Madi- 
gan—Hyland, New York, of which Emil 
Praeger, M. Am. Soc. C.E., is chief engi- 
neer, and C. F. Loyd is architectural 
designer. In third place—a $1,000 award 

was Walter W W. Jones of New York. 

The contest rules called for a plan that 
would provide for complete physical sepa- 
ration of streams of traffic moving in 
opposite directions; eliminate direct access 
to abutting property; eliminate all in- 
tersections; and provide accelerating and 
decelerating lanes for vehicles entering or 
leaving the highway. In all, 273 designs 
were submitted. 

Among the winners of the ten honorable 
mentions were W. E. Reynolds, M. Am. 
Soc. C.E. (jointly with Gilbert Stanley 
Underwood); Charles M. Noble, M. Am 
Soc. C.E. (jointly with Milton Brumer and 
A. Gordon Lorimer); and Max Schle 
singer, Jun. Am. Soc. C.E 





American Engineer Attends 
Australian Celebration 


As representatives to the conference of 
the Australian Institution of Engineers, 
held in Sydney during the week of March 
28, the Society designated Sir John Henry 
Butters, a resident of Sydney, and Col. 
William G. Atwood of New York. The 
conference was in connection with the 
celebration of Australia’s one hundred and 
fiftieth anniversary 

Colonel Atwood supplies the following 
account of his reception: 

“The only duties of your ambassador 
were to reply to the welcome of the Lord 
Mayor of Sydney and pass out a few re- 
marks following Lord Wakefield, Governor 
General of New South Wales, when he 
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opened the conference—and also to rece ve 
a great deal of very pleasant hospitality 

“One thing that the Institution of Engi 
neers does is to get publicity. They had a 
special magazine section of the principal 
Sydney paper on the Sunday preceding the 
opening of the conference, with articles 
by their prominent members and many in 
terviews with visiting and other members 
all through the week. 

“The hospitality of the Australians has 
to be experienced to make it possible to 
realize that such thoughtfulness exists 
Sir John Butters refused to take any part 
He said that as long as there was a ‘real 
live American’ to represent the Society. 
nobody wanted to see an Australian in 
that rdéle He and Lady Butters were 
very kind to us. Sir Henry Barraclough, 
a Cornell graduate of my time, and Lady 
Barraclough were also very hospitable.” 


Bureau of Reclamation Issues 
New Books on Dams 


THE FIRST two of a proposed series of 41 
bulletins descriptive of the Boulder 
Canyon Project have recently been pub- 
lished by the Bureau of Reclamation 
When complete, the series will record the 
history of the project, the results of the 
technical studies and experimental in 
vestigations, and the more unusual fea 
tures of design and construction. It gives 
promise of being one of the most thorough 
reports of an engineering project ever pre- 
pared 

Bulletin 1 (190 pages) is entitled ‘‘Model 
Studies of Spillways,’’ and Bulletin 2 (165 
pages), ‘“Model Studies of Penstocks and 
Outlet Works.”’ They are profusely il- 
lustrated, printed on coated paper, and in 
cloth covers sell for $1.50 each. In paper 
binding the price is $1.00. They can be 
obtained from the offices of the Bureau of 
Reclamation in either Denver, Colo., or 
Washington, D.C. 

Another recent publication of the 
Bureau is a second edition of ‘Dams and 
Control Works” (Government Printing 
Office, Washington, D.C., $1.00). It in- 
cludes a description of 21 representative 
storage and diversion dams and high-pres- 
sure reservoir outlet works constructed by 
the Bureau, and many special articles on 
such subjects as dam design, hydraulic 
and structural model testing, and concrete 
laboratory operations and temperature 
control. 


Rhode Island Adopts License 
Law for Engineers 

On APRIL 23, 1938, Rhode Island was 

added to the list of states requiring regis- 

tration of engineers. The provisions of 

the new legislation closely parallel those 

of the ‘Model Law”’ framed by representa 











436 


tives of the American Society of Civil 
Engineers and a large number of other 
engineering societies 

There now remain only eight states in 
which some form of licensing is not in ef- 
fect. 


se 


Croton Lake Bridge 


Tue artistic view of the Croton Lake 
Bridge, printed in this issue on the “Page 
of Special Interest,"’ is ample commentary 
on the excellent parkways developed by 
Westchester County, N.Y. This bridge, 
one of the largest structures in the park 
system, was designed for the Westchester 
County Park Commission by H. C. Baird, 
M. Am. Soc. C.E.; the architect was 
Clinton F. Loyd. 


Brief Notes from Here 
and There 


Kine County, Washington—which in- 
cludes the city of Seattle—is the first 
county in the Northwest to have county 
zoning, as well as complete platting regu- 
lations. The ordinances, as adopted by 
the county commissioners, are the work of 
the King County Planning Commission, 
of which Joshua H. Vogel, M. Am. Soc. 
C.E., is planning engineer and executive 
officer, and Richard G. Tyler, M. Am. Soc. 
C.E., is chairman. The use of billboards 
and other advertising signs comes in for 
special attention, and outdoor advertising 
companies are being given time to make 
the necessary adjustments. Mimeograph 
copies of the zoning and platting regula- 
tions (32 and 16 pages, respectively) have 
been filed in the Engineering Societies 
Library, 33 West 39th St., New York, 
 & F 


Or THE eight new directors of the Ameri- 
can Water Works Association who took 
office at New Orleans, April 28, 1938, four 
are members of the American Society of 
Civil Engineers. They are: George H. 
Fenkell, Member and former Director, 
Am. Soc. C.E.; H. Lloyd Nelson, Assoc. 
M. Am. Soc. C.E.; Samuel F. Newkirk, 
Jr., M. Am. Soc. C.E.; and Earle L 
Waterman, M. Am. Soc. C.E 





NEWS OF ENGINEERS 


Personal Items About Society Members 





Dean G. Epwarps has been appointed 
consulting engineer of the Borough of 
Manhattan, New York. He was formerly 
consulting engineer for the Citizens Bud- 
get Commission. 


S. C. Gut, Jr., is now surveyman for 
the Corps of Engineers, U. S. Army, Rock 
Island District. Until lately he was a rod- 
man for the Chicago, Milwaukee, St. Paul 
and Pacific Railroad. 

Ropert G, MonrcomerY has accepted a 
position in the Michigan State Highway 
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Department, with headquarters in Lan- 
sing. 


Samvuet A. Brapy has resigned as assist- 
ant regional officer for the National Park 
Service at Sikeston, Mo., to organize the 
Bramur Oil Company, of which he is 
secretary and treasurer. His company is 
located in Poplar Bluff, Mo. 


FRANCIS TINGLEY, previously with 
Ford, Bacon and Davis, Inc., of New York 
City, has accepted a position with the 
Pennsylvania Public Utility Commission, 
with headquarters in Pittsburgh, Pa. 


ELpon S, CLARK, until recently with the 
Timkin Axle Company of Detroit, has be- 
come superintendent of the iron foundry 
of the Banner Iron Works, at St. Louis, 
Mo. 


C. F. Brrp, who has been with Shoe- 
craft, Drury and McNamee, of Ann Ar- 
bor, Mich., recently joined the staff of the 
construction bureau of the Detroit Edison 
Company. 


Joserpn M. EstrerMan, formerly senior 
engineering aid for the State-Wide High- 
way Planning Survey, Sacramento, Calif., 
has become junior engineer for the Federal 
Power Commission, with headquarters in 
San Francisco, Calif. 

SamueL M. ELtswortnH, consulting 
engineer of Boston, Mass., has been ap- 
pointed lecturer on sanitary engineering 
design at the Harvard University Gradu- 
ate School of Engineering under the Gor- 
don McKay Endowment. 


Harry A. Crurt, formerly engaged as 
resident engineer inspector for the PWA 
on the construction of buildings for the 
Golden Gate International Exposition, 
has been transferred to Hilo, Hawaii, on 
the construction of a concrete arch bridge 
over the Wailuku River. 

AKSEL P. ANDERSEN, until recently with 
Moran, Proctor and Freeman, of New 
York City, has accepted an appointment 
as professor of statics and steel bridges in 
the Norway Institute of Technology, with 
headquarters in Trondheim, Norway. 


AMBROSE JOHN MALLOY is now em- 
ployed by the Board of Transportation of 
New York City as inspector of steel on the 
construction of the Sixth Avenue subway. 
He was previously junior engineer for the 
New York Central Railroad. 

FRANK L. Dieter, previously civil engi- 
neer for the FSA at Wauwatosa, Wis., has 
become county planning engineer for 
Arlington County, Virginia, with head- 
quarters at Arlington. 


THeopore B. PARKER, chief construc- 
tion engineer for the Tennessee Valley 
Authority, has been appointed chief engi- 
neer and will serve the organization in 
both capacities. His headquarters are in 
Knoxville, Tenn. 


Frep E. SwInerorp has been appointed 
chief engineer of the bureau of tests for 
the Ohio State Highway Testing Labora- 
tory at Ohio State University, Columbus. 
Until recently Mr. Swineford was engineer 
for the Public Works Administration in 
Columbus. 
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Maurice Gou tp, formerly junior engi- 
neer for the Bureau of Highways, Brook. 
lyn, N.Y., is now engineering assistant jp 
the watershed division of the New York 
City Board of Water Supply. He is |p. 
cated at Ellenville, N.Y. 


Jesse E. BucHANAN, until lately re- 
search engineer for the Asphalt Institute 
San Francisco, Calif., has been made dean 
of the College of Engineering at the Uni- 
versity of Idaho. 


Ear I. Brown, colonel, Corps of Engi- 
neers, U. S. Army, and division engineer 
at Richmond, Va., has been granted a 
leave of absence prior to taking his retire. 
ment. 


Haro_p G. Sours, consulting highway 
engineer for the Truscon Steel Company, 
Youngstown, Ohio, has been appointed to 
the Ohio State Board of Registration for 
Engineers and Surveyors for a term ending 
in 1942. 


R. M. Grits has been promoted from 
the position of district engineer for the 
California State Division of Highways, at 
Fresno, Calif., to that of construction engi- 
neer of the Division, succeeding the late 
C.S. Pore. 


Hat H. Hate has resigned as city 
engineer of Knoxville, Tenn., to join the 
engineering staff of the Tennessee Valley 
Authority. i 


RoBERT E. BAYLor is now employed in 
the Federated Metals Division of the 
American Smelting and Refining Com- 
pany, with headquarters at Whiting, Ind 


WiiuraM J. Cox, who has been assistant 
professor of engineering mechanics at Yale 
University, has been appointed highway 
commissioner of Connecticut, the office to 
continue until the 1939 legislative session. 


Lewis VAN CARPENTER, professor of 
sanitary engineering at New York Univer- 
sity, has been made director of the new 
sanitary engineering laboratory, which 
was dedicated last fall. 


ComperRE Love cess, formerly a drafts- 
man in the Ambridge (Pa.) plant of the 
American Bridge Company, is now on the 
engineering staff of the Pomona Pump 
Company at Pomona, Calif. 


Epwarp W. RoeMER has become con- 
nected with James Stewart and Company, 
of Boston, Mass. Previously he was 
building commissioner for the city of Bos- 
ton. 


Irvine G. GruNDEL, who for the past 
year has been in southern Peru, where 
he was in charge of the design and con- 
struction of an aerial wire rope tramway, 
has returned to the United States and is 
again with the Amalgamated Sugar Com- 
pany at Nyssa, Ore. 


ALEXANDER V. Karpov has left the 
engineering division of the Aluminum 
Company of America in order to devote 
his entire time to private practice, special- 
izing in hydraulic and structural engineer 
ing. His office is in the Grant Building, 
Pittsburgh, Pa. 
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Cart A. Bock has been appointed chief 
onsulting engineer of the Tennessee 
\alley Authority in Knoxville, Tenn. He 
was formerly assistant chief engineer of 
his organization. 


J. Appicort will retire as head of the 
( oat engineering department at Ohio Uni- 
versity at the close of the present academic 
vear. Professor Addicott has been in the 
<orvice of the university since 1904, when 
he organized the department of civil engi- 
neering. Since 1922 he has also been 
supervising architect for the university. 





DECEASED 





Water Hinps ALLEN (M. ’08) captain, 
Cc E.C., U.S. Navy, died suddenly at his 
home in San Francisco, Calif., on April 
19, 1938, at the age of 63. From 1898 to 
1003 Captain Allen was in railroad en- 
gineering work in this country and Mex- 
ico. In the latter year he became con- 
nected with the Civil Engineer Corps of 
the Navy. Captain Allen’s posts in- 
cluded Norfolk, Va., and Washington, 
D.C., and for the past two years he had 
served as public works officer for the 
Twelfth Naval District, with headquarters 
in San Francisco. 


RIcHARD BrrBeck (M. '28) of New 
York City, died there on December 6, 
1937, at the age of 77. Mr. Birbeck’s 
early career was with the Santa Fe Rail- 
road, the Iron Mountain Railway, and the 
Missouri Pacific. Except for a two-year 
period as chief engineer of the Atlantic 
Fruit Company, he was with the Cuba 
Railroad Company from 1901 to 1923, as 
assistant engineer, chief draftsman, as- 
sistant chief engineer, and chief engineer, 
successively. He retired in 1923 but con- 
tinued to do occasional pieces of work for 
the Cuba Company. 


Guy Wiiit1amM Carton (M. '25) vice- 
president and treasurer of the Harding- 
Carlton Corporation, of Buffalo, N.Y., 
died in Johns Hopkins Hospital, Balti- 
more, Md., on May 1, 1938, at the age of 
63. During the war he was a major in the 
regular army in charge of cantonment 
construction. In 1918 Major Carlton 
moved to Buffalo and became vice-presi- 
deat of the John W. Cowper Company, 
general contractors. He held this posi- 
hon until 1936 when he and Louis A. 
Harding formed their own company in 
Buffalo. 


Burt Leo CraiG (Assoc. M. '30) struc- 
‘ural engineer of Long Beach, Calif., died 
at Sawtelle, Calif., on April 8, 1938, at 
the age of 44. As chief structural engi- 
neer for the Long Beach (Calif.) Harbor 
Department from 1928 to 1934, he de- 

gned and supervised the construction of 
bulcbende, hydraulic fill, wharves, transit 
+ d , and other structures. At one time 
Mr. Craig was structural and mechanical 
ngineer for the U. S. Smelting, Refining 


and Mining Company at Salt Lake City 
and during the war he served as a second 
lieutenant in the U.S. Army. 


AMBROSE GOULET GRANDPRE (M. '25) 
engineer and contractor of Chicago, IIl., 
died at his home on April 24, 1938, at 
the age of 54. A specialist in the con- 
struction of Chicago skyscrapers and 
theaters, Mr. Grandpré was superintend- 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available jor use 
in the official memoirs for 

_ “Transactions. 











ent of construction for several engineering 
and architectural firms in that city during 
the period, 1909 to 1923. From 1923 to 
1926 he served as vice-president of the 
Chicago contracting firm, Bierd, Lydon 
and Grandpré, Inc., and in 1926 he became 
president of the firm. 


CarRL Ewacp Grunsky, JR., (M. ’22) 
for the past ten years general superintend- 
ent of the East Bay Municipal Utility 
District, died in Oakland, Calif., on March 
22, 1938, at the age of 53. In 1913, after 
some years as a mining engineer in the 
West and South America, Mr. Grunsky 
became an engineer for the American 
Engineering Corporation, remaining until 
1917. In the latter year he enlisted and 
served overseas as a captain, Corps of 
Engineers, U. S. Army. Mr. Grunsky 
joined the staff of the East Bay Municipal 
Utility District as district engineer in 
1924, and in 1928 was made general super- 
intendent. 


JouN CHRISTOPHER HAskINs (Assoc. 
"17) of Newbern, Tenn., died on 
February 8, 1937, at the age of 47. From 
1910 to 1917 Mr. Haskins was with the 
Louisville and Nashville Railroad Company 
as draftsman, assistant engineer, and as- 
sistant to the chief engineer, successively. 
Then for a number of years he was chief 
engineer of the Louisville Bridge and 
Iron Company, finally becoming presi- 
dent. 


Roy BaGitey Hayes (Assoc. M. ’11) 
construction engineer for the Treasury 
Department at Dresden, Tenn., died on 
October 22, 1937, in McKenzie, Tenn. 
He was 65. Mr. Hayes was with the U.S. 
Treasury Department from 1903 on, 
serving much of the time as superin- 
tendent of construction on the erection 
of many public buildings. For a time he 
also was a contractor in Lexington, Ky. 


JostAH RAYMOND JOHNSTON (M. '26) 
superintendent of construction and _ re- 
pair for the St. Paul (Minn.) Department 
of Public Works, died on April 13, 1938, 
at the age of 48. During the war Mr. 
Johnston served as lieutenant and, later, 
captain in the Corps of Engineers, U. S. 
Army. In 1923 he became assistant 
superintendent of construction and re- 
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pair for the city of St. Paul, and in 1937 
was made superintendent. He also served 
as assistant city engineer. 


Joun NELSON Ostrom (M. '90) retired 
civil engineer of East Randolph, N.Y., 
died January 30, 1938, in Chicago, IIL, at 
the age of 86. In 1888, after engineering 
experience with the Chicago, Burlington 
and Quincy Railroad and the Gulf, Colo- 
rado and Santa Fe Railroad, Mr. Ostrom 
established a bridge engineering practice 
in New York City. Later he moved his 
office to Pittsburgh, Pa. For a number 
of years prior to his retirement in 1936, 
Mr. Ostrom was consulting bridge engi- 
neer for the Chicago, Burlington and 
Quincy Railroad, with headquarters in 
Chicago. 


RENNICK RUBENELL PAINE (Assoc. M. 
"L8) died at his home in Manhattan, Kans., 
on April 1, 1938, at the age of 52. Mr. 
Paine was engaged on the construction of 
the Wichita (Kans.) Union Terminal and 
the Denver Union Terminal. He served 
as assistant engineer for the Union Pa- 
cific Railroad and, for a number of years, 
was superintendent of Battey and Kipp, 
Inc., of Chicago. During the war Mr. 
Paine served as technical assistant in the 
Construction Division of the U.S. Army. 


WILLIAM JACKSON RosBerts (M. '07) 
consulting engineer of Tacoma, Wash., 
died at his home there on April 6, 1938, at 
the age of 78. From 1895 to 1908 he was, 
successively, assistant and associate pro- 
fessor of civil engineering at Washington 
State College, and from 1908 on he main- 
tained a consulting practice in Tacoma. 
During the latter period he also served for 
several years as Washington State High- 
way Commissioner and, from 1914 to 
1923, was chief engineer for the Inter- 
county River Improvement Project. 


LAURENCE PatricK Ryan (Affiliate 
09) a member of the Ryan Company, of 
Chicago, Ill., died suddenly on December 
11, 1937, at the age of 58. From 1902 to 
1908 Mr. Ryan was general manager of 
the Citizens Construction Company, of 
Chicago, and from the latter year until 
his death he was a member of the firm, 
the Ryan Company, contractors on all 
kinds of general construction. 


FRANK Forrest Sinks (M. '07) con- 
sulting engineer, died at his home in 
Medina, Wash., on April 14, 1938, at the 
age of 64. In 1901, Mr. Sinks became 
principal assistant to T. L. Condron, con- 
sulting engineer of Chicago, and five years 
later, was made a member of the firm of 
Condron and Sinks. In 1911 Mr. Sinks 
established a consulting practice in Seattle, 
Wash. 


FREDERICK WILLIAM UL ius (Assoc. 
M. '25) special assistant city engineer of 
Milwaukee, Wis., died on April 28, 1938, at 
the age of 50. From 1913 to 1923 Mr. 
Ullius was village engineer of Shorewood, 
Wis., and from 1923 to 1928 chief engineer 
of sewers for Milwaukee. In 1928 he 
was made special assistant city engineer. 
At the time of his death Mr. Ullius was 
serving as secretary-treasurer of the Mil- 
waukee Section. 
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Cl in Membership Grad 
Additions, Transfers, Reinstatements, and Resignations 
From April 10 to May 9, 1938, Inclusive 
ADDITIONS TO MEMBERSHIP Philadelphia, Pa. (Res., 205 Plymouth PI., Steel Co, 1750 Army Bidg., San Francisco 
be . Merchantville, N.J.) (Res., 1177 Lincoln. Ave., Palo Alto), Calif. 
ACKERMAN, Manuet (Assoc. M. °‘38), Engr 


Irrig. Dept., Union of South Africa, Box 399 
Pretcria, Union of South Africa 


Aviten, Harvey Hicks (Assoc. M. '38), Asst. to 
State Highway Engr., State Highway Dept 
Box 1019, Dallas, Tex. 


Anperson, Kenneta Boyer (Assoc. M. ‘37), 
Care, State Highway Dept., Chillicothe, Ohio 


Arriecet, Hartan Jackson (Jun. °'37), 215 
North Sixth St., Hannibal, Mo. 


Arroyo, Raout Nicworas (Jun. '37), 1924 West 
Erie Ave., Philadelphia, Pa 


BARRAZA, Lovuts Juttus (Assoc. M. °37), Asst 
Res. Engr., State Div. of Highways, 211 State 
Bldg., San Francisco (Res., 630 First St., 
Pleasanton), Calif. 

Bero, Mertin Hanson (Jun. °38), Junior 
Engr., U.S. Engr. Office, St. Paul (Res., 983 
Eighteenth Ave., S.E., Minneapolis), Minn. 


Boorema, Marvin (Jun. 38), Civ. Engr., Greeley 
& Hansen, 611 East Main, Hoopeston, Ill. 


Boumann, Groroer (Jun. '38), Inspection Engr 
Pittsburgh Testing Laboratory (Res., 4500 
North Harding Ave.), Chicago, Ill. 


BeamMer, Paut Epwtn (Jun. 37), 602 Washing- 
ton Ave., Huntington, W.Va. 


Caun, CHartes ALEXANDER (Jun. ‘38), Civ 
Engr. and Surv., 839 Chapel St., New Haven, 
Conn. 

Core, Wrm.arp Ear (Jun. '37), Hydrographer, 
Los Angeles County Flood Control Dist., 760 
Elmira St., Pasadena, Calif 


Cooke, CHartes Wartiace (Assoc. M. ‘38), 
Div. Engr., for City Engr. (Res., 9 Madison 
St.), Hartford, Conn. 

Cooke, Ernest Evwarp (Assoc. M. '38), Vice- 
Pres. and Gen. Megr., Thomasville Stone & 
Lime Co., Thomasville (Res., 567 Madison 
Ave., York), Pa 

Corwtn, Haroitp Jay (Jun. '38), Eng. Aide, 
Highway and Railroad Div., TVA, S11 Cen- 
tenary Ave., Cleveland, Tenn 


Deacer, Freeverick Evoene (Jun. '38), Instr 
in Civ. Eng., Coll. of Eng., Univ. of Idaho, 514 
Sweet Ave., Moscow, Idaho. 


Deury, Josern Donanvus (Assoc. M. '38), Asst. 
Highway Engr., State Highway Dept., Hart- 


ford (Res., 1378 Chapel St., New Haven), 
Conn. 
Erickson, Davip Wittiam (Assoc. M. ‘38), 


Road Engr., U. S. Indian Service, Colville 
Indian Agency, Nespelem, Wash 


Fuertes, Joaguin Ropricuez (Jun. 37), Junior 
Engr., Porto Rico Railway Light & Power Co., 
San Juan, Puerto Rico. 


Gumore, Ross Anous (Assoc. M. '38), Lieut 
jg.) U. S. Coast and Geodetic Survey, Wash- 
ington, D.C. 


Gocpsmirn, Rosert HERMAN Jun. 38), 35 West 
Sist St., New York, N.Y. 


Gow, Frepertck Wiittam (Assoc. M. ‘38), 
Senior Civ. Engr., Commonwealth of Massa 
chusetts, Met. Dist. Water Supply Comm., 
R. F. D., Enfield, Mass. 


Grevuticn, Bernarp James (Jun. °37), Junior 
Engr., Kyle & Co., 405 Michigan Ave., Fresno, 
Calif. 

Heap, Henry Towntey (Assoc. M. '38), Dean 
and Prof. of Civ. Eng., Armour Inst. of Tech- 
nology, 3300 Federal St., Chicago, Il. 


Hert, Georce Atsert (Jun. '37), Constr. and 
Maintenance Clerk, Shell Petroleum Corpora- 
tion, 520 Canal Bank Bldg. (Res., 8139 Cohn 
St.), New Orleans, La. 

Hensnaw, Jesse Ropinson (Jun. °37), Sales 


Engr., Pure Iron Culvert & Mfg. Co., 1706 
North East 27th Ave., Portland, Ore 


Hevt, Epwarp RANnpourn (Assoc. M. '38), Supt., 
Public Works Dept., Philadelphia Navy Yard, 


Hutt, Ricwarp Nives (Jun. '37), With Howard 
F. Bell, Cody (Res., 1708 Grand Ave., Lara- 
mie), Wyo. 


Huston, Kiype Zreciar (Jun. '38), Care, Am. 
Steel Derrick Co., Box 2342, Houston, Tex. 


James, Joun Sexton (M. '38), State Engr. (Res., 
512 North Rodney St.), Helena, Mont. 


Kammer, Hersert ANTHONY (Assoc. M. 38), 
Asst. Design Engr., Am. Gas. & Elec. Co., 30 
Church St., New York (Res., 269 East Argyle 
St., Valley Stream), N.Y. 


Ketty, Warren Winrretp (M. °38), Chf. 
Engr., A. T. & S. F. Ry., Santa Fé Bidg., 
Amarillo, Tex. 


Kenyon, Epoar Cray, Jr. (Assoc. M. '38), Hydr 
Engr., Los —_ County Flood Control 
Dist. (Res., 2285 Lorain Rd.), San Marino, 
Calif. 

Larson, Cart Ear, Jr. (Jun. 37), 160 Highland 
St., Worcester, Mass. 


LicHTMAN, IrRvinGc (Assoc. M. '38), Pres., Tri- 
State Building Co. (Res., 1415 Seventy-Third 
St.), Brooklyn, N.Y. 

McDonatp, Everett Kerra (Assoc. M. ‘38), 
City Engr. (Res., 1341 West Forest Ave.), 
Decatur, Ill 


McManan, Leonarp Crype, Jr. (Jun. '37), 2044 
Yale North, Seattle, Wash. 


Marr, Ropert ATHELSTAN, Jr. (M. '38), Prof., 
Dept. of Civ. Eng., Virginia Military Inst., 
Lexington, Va. 


Matrer, Anprew Knox (Jun. '37), Sisseton, 
S. Dak. 


Mortova, Acexis Joseru (Jun. 38), 108 Pem- 
broke Pl., Kew Gardens, N.Y. 


Muuscensrucns, Cart WitrttaM, Jr. (Jun. °37) 
Testing Engr., Aluminum Co. of America 
(Res., Aluminum Club), New Kensington, Pa. 


Nevson, Jack Minor (Jun. '38), Overseas Road 
and Toll Bridge Dist., Archer, Fla. 


Newmyer (Jun. '37), Box 3, Central City, Nebr. 

Ort, Ciirrorp Srencer (Jun. '38), Junior Asst. 
Engr., Malcolm Pirnie, 25 West 43d St., New 
York, N.Y 

Ortincer, Newton Harotp (Jun. °37), 350 
Eighth St., Beaumont, Tex. 


Porter, Witttam Henry (Jun. '37), 1419 Good- 
bar Ave., Memphis, Tenn. 

Raw.uins, Jon CHaries (Jun. '37), Care, Stand- 
ard Oil Co. of Louisiana, Pipe Line Dept., 
Shreveport, La. 

Retnwarpr, CHaries Orvitte (Jun. 38), Asst 
Engr., State Water Survey, Urbana (Res., 708 
Arlington Court, Champaign), Ill 


Rosertson, Dan Duane (Jun. 37), Engr., Soulé 








TOTAL MEMBERSHIP AS OF 
MAY 9, 1958 

Members 5,655 
Associate Members 6, 206 
Corporate Members. 11,859 

| Honorary Members 24 
| Juniors 5,712 
Affiliates 78 
Fellows l 
Total. errs. 











Rosenrecp, Yare (Jun. '37), 2150 Fell St., 
Francisco, Calif. 


Rovuze, Rospert Epwarp (Jun. °'37), Box 29 
Davenport, Wash. 


Scott, Veron Evucens (M. '37), Asst. Director 
= Secy., State Highway Comm., Little Rock. 


a Mark Usowna (Assoc. M. °37), Struc- 
ural Designer, California Inst. of Technology 
ote Calif. 


ane, Epmunp Micnart (Jun. '38), Junior 
Civ. on U.S. Forest Service, San Francisco 
(Res., 2763 Madera Ave., Oakland), Calif, 


Strapcies, Ercerte Horace (Jun. '37), 404 West 
Crockett St., Ennis, Tex. 


STERNITZKE, ROBERT FREDERICK (Jun. 38), 252 
Madison St., Brooklyn, N.Y. 


THORSTENSON, FREDERICK Woopwarp (Jun 
37), 2282 Carter Ave., St. Paul, Minn. 


Vork, Harry Josern, Jr. (Jun. 37), Structural 
Draftsman, Bethlehem Steel Co. (Res., 526 
Sixteenth Ave.), Bethlehem, Pa. 


Watt, Craupe Hurtcninson (Assoc. M. ‘38), 
Associate Prof., Civ. Eng., Ohio State Univ. 
p Brown Hall, Ohio State Univ., Columbus. 

0. 


WessTer, WILLARD Wricut (Jun. '38), Rodman, 
-_ Water Conservation Comm., Bismarck. 


WHEELER, WILLIAM THORNTON (Jun. '38), Senior 
Structural ae gg Angeles Union 
Passenger Terminal, Los Angeles (Res, 180 
South Roosevelt Ave., Pasadena), Calif 


Wuartrtty, Howarp Cuarves, Jr. (Jun. '38), Junior 
Bridge Constr. En: "Es Bridge Dept., State Div 
of Highways, Box Standish, Calif. 


Winn, Hersert yy (Assoc. M. °38), Asso- 
ciate Engr., U. S. Engr. Office, Tionesta, Pa 


MEMBERSHIP TRANSFERS 


Bairp, Gorpon Girrorp (Jun. ‘32; Assoc. M 
38), Asst. Engr., Grade i, Oneida County 
Dept. of Highways, Court House (Res., 1902 
Storrs Ave.), Utica, N.Y. 


Dawson, nevmene FILtMorE (Jun. "24; Assoc 
M. "30; M '38), Testing Engr., Bureau of Eng 
Research, Little Campus, Austin, Tex. 


Durr, Cart Maruias (Assoc. M. '22; M. ‘38) 
Testing Engr., State Dept. of Roads and Irrig_; 
Prof., Eng. Mech., Univ. of Nebraska, 106 M 
A. Bidg., Univ. of Nebraska (Res., 326 North 
26th St.), Lincoln, Nebr. 


EASTERBROOKS, Preston Burt, Jr. (Jun. 34 
Assoc. M. °38), Plant Engr., Monsanto Chemi- 
cal Co., Box 162, Anniston, ‘Ala. 


ELMENDORF, HAROLD BENJAMIN (Assoc. M. ‘30 
M. '38), Associate Hydr. Engr., Water Utiliza 
tion Section, Bureau of Agri. Economics, U. 5 
Dept. of Agriculture, Washington, D.C 


Graves, QuUINTIN BRANSON (Jun. ‘35; Assoc M 
*38), Inst. in Civ. Eng., pt. of Civ. Eng 
Univ. of Texas, Austin, Tex. 


Grinter, Linton Ext (Jun. '26; Assoc. M. ‘29 
M. '38), Director of Civ. Eng,, and Dean 
Graduate Div., Armour Inst. of Technology 
3300 Federal St., Chicago, Ill. 


Gov, LeonARD Tuomas (Jun. '23; Assoc. M. ‘25 
M. '38), Asst. to Civ. Engr., State Electricity 
Comm., 22 William St., Melbourne, Victor 
Australia. 

— Wittiam Crawrorp (Jun. '32; Assoc. M 

Junior Engr., State Dept. of Highways 
Beeinted. Minn. 

Jacka, Samvuet Curno (Assoc. M. "28; M. 35 
City Engr. (Res., 1720 West Ottawa >t 
Lansing, Mich. 

Jansen, Cariton B. (Assoc. M. ‘30; M. 35 
Asst. to Gen. Mgr., Dravo Corporation, Contr 
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——- Div., Neville Island Station (Res., 7045 Wood- Monks, Joun, Jr. Gna. "31; Assoc. M. °37), REINSTATEMENTS 
and Ave., Ri igs acy ay — ER a Monks & Sons, 438 Broad- Sraxce, Bucee Vennasne, Assoc. M.. reinstated 
pu (Jun. "29; Assoc. M. '38), 2. ' 
ae a Fer Coll. of Eng., Rutgers Parker, CHARLES FuLTON (Jun. "28; Assoc. M 
Univ, New Brunswick, N.J. 38), Junior Engr., State Highway Comm., RESIGNATIONS 
Sas GS, cntbem, 60. Booker, James Lester, Jun., resigned May 4 
’ ’ , *. ay , 
(arteRN, Donato Heckman (Jun. ‘26; Assoc. Smirn, Leroy Crarke (Assoc. M. '15; M. °38), 1938. 
M. °38), Associate Mech. Engr., TVA, 314 Engr.- Mer., Wayne County Road Comm , 
Union Bidg., Knoxville, Tenn. 3800 Barlum Tower, Detroit. Mich. Brown, CLaupe Oscoop, Assoc. M., resigned 
LAYNARD, Ropert Lee (Assoc. M. "31; M. 38), Stanvey, WiLt1aM Epwarp (Jun. '16; Assoc. M Apeil 14, 1998. 
City Engr., City Hall, Asheville, N.C. '23; M. '38), Prof., San. Eng., School of Civ. Herrick, THoMAS Lort™mer, Assoc. M., resigned 
— MeeHaN, ANDREW JosePH ALoystus (Assoc. M. = ae ae we Univ., Lincoln Hall, Cornell April 26, 1938. 
30; M, '38), Senior Bridge Engr., State Dept. RASMUSSON, IRVIN SHERMAN, Assoc. M., resigned 
of Public Works, Div. of Highways, 357 Public WitiiaMs, Rosert Emm (Jun. '28; Assoc. M. April 8, 1938. 
Works Bldg. (Res., 2540 Fifth Ave.), Sacra- *38), Engr., The Coca-Cola Co., Box 351, : 
ancisco mento, Calif. Wilmington, Del. Saxe, Louts Sterner, Jun., resigned May 6, 1938 
alif. 
t., San 
jox 29 
licati f ISS] 
e Rock. t Ad T f 
ee Applications for mission or lLranster 
, St a “se . -- 
ia Condensed Records to Facilitate Comment of Members to Board of Direction 
— June 1, 1938 NUMBER 6 
rancisco - 
if. 
04 West oe ‘ “or rar ; 
The Constitution provides that the Board of Direction shall elect or upon the opinions of those who know the applicant personally as 
38), 252 reject all applicants for admission or for transfer. In order to well as upon the nature and extent of his professional experience. 
determine justly the eligibility of each candidate, the Board must Any facts derogatory to the personal character or professional 
% oy depend largely upon the reputation of an applicant 
— membership for information. MINIMUM REQUIREMENTS FOR ADMISSION should be promptly commu- 
Res., 526 Every member is urged, Sauses Rentenenn nicated to the Boa rd. . 
therefore, to scan carefully GRADE GeNneRAL REQUIREMENT AGE uawe —— oF Communications relating 
V9 : . RK , ° 
M. '38), the list of candidates pub- —r " to applicants are considered 
te Univ., : ° Somer Qualified to design as well as 35 9 * 5 years of im- : . 
‘olumbus, lished each month in CiviL em to direct important work » years 12 years portant work strictly confidential. 
ENGINEERING and fo furnish associate The Board of Direction 
Rodman, A ‘ ualified to direct work 27 years 8 years* 1 year ° ° : 
Bismarck, the Board with data which Member S ? oe will not consider the appli- 
, may aid in determining the Junior —— for sub-professional 20 yearst 4 years® cations herein contained from 
~p eligibility of any applicant. mc , residents of North America 
| . .. Quali y scientific acquire- : : rat. 
" ha It is especially urged that Affiliate ments or practical experience 35 years 12 years# 5 wey until the expiration of 50 
a definite recommendation as to cooperate with engineers — days, and from non-residents 
SI to the proper grading be Fellow Contributor to the permanent funds of the Society of North America until the 
. given in each case, inasmuch  * Graduation from an engineering school of recognized reputation is equivalent to 4 expiration of 90 days from 
38), Asso- 7 be Sad years of active practice. the dal. sf thi list 
b a. Pa as the grading must SE t Membership ceases at age of 33 unless transferred to higher grade. e 20 is list. 
" The fact that applicants refer to certain members does not necessarily mean that such members endorse. 
Assoc. M 
ja County ADM 28.) Jun. Highway Engr., California State (Age 37.) Contr.’s Engr. with Winston Br 
Res., 1902 ISSIONS eg of Highways. Refers to W. V. Brady, Co. & Wm. C. Crowell. >= to J.C. Renew, 
Avams, Ros Roy, Sue. S.C. (Age 38.) S. V. Cortelyou, > a A. N. George, F. T. Hillman, A. Jones, E. Maag, L. S. Oakes. 
oo With J. E. 1 ——4 4 . _— to 4 M. W. Gewertz, A. D. Griffin, R. A. Wagner. V. L. Peugh. 
24; Assoc R. Crute, L. Hagerman, say, ™ 
| of Eng y CHAPMAN, GEORGE Pree Lawrence, Kans. Dopps, Joun Brypone, Seattle, Wash. (Age 23. ) 
= H. Shaw, J. B. Sirrine, W. H. Taylor. (Age 25.) With Kansas Highwa Comm., Refers to G. E. Hawthorn, A. L. Miller "CC 
@ Barro, James ApaM, Montgomery, Ala. (Age Planning Survey Dept. Refers to More, F. H. Rhodes, Jr., R. G. Tyler, R. B. — 
>; M. 38) 31) Div. Constr. Engr., . x. State High- ber, H. D. Barnes, G. W. mreuhee, 2 ‘D. Horn. 
Nong 7 way Dept. Refers to W. H. Caruthers, H. J. Finney, W. C. McNown, R. B. Wills. Drescuer, Francts ANprew, Columbus, Ohio 
336 North lo % — H. H. Houk, R. D. Cremer, RANDALL, Pelham Manor, N.Y. (Age (Age 25.) Asst. Engr., Ohio Highway Board 
, H.C. Wells. 47.) Vice-Pres., Frederick Snare Corporation, of mo gg Refers to G. E. Barnes, M. S 
BARKSDALE, Joun Fow ier, Chattanooga, Tenn. New York City. Refers to O. H. Ammann, Douglas, C. T. Morris, F. L. Plummer, J. R 
_ (Jun. "34 Age 38.) Area Engr., Maps and Surveys Div., C. W. Bryan, § ays 4 P. J. eee, T. B. Smart. 
unto Chemi- TVA Before to JG. Alles, 4a. Hale, a 5. Parker, E. S. Skillin, C. M. Spofford Ec_prince, ALBERT Martruews, Atlanta, Ga 
ooper or: tmore, (Age 22.) With Georgia Power Co. Refers to 
W : Cummins, Taomas Vincent, Rolla, Mo. (Age 
soc. M. ‘30 iersema, J. Wright. 29.) Asst. Topographic Engr., U. S. Geological M. T. Singleton, F. C. Snow. 
ater Utiliza Barnes, Cuttes Manty, Astoria, N.Y. (Age 49.) Survey, mapping Heart Butte (N.Dak.) Eve, VERN JENNINGS, Paraiso Springs, Calif 
somics, U.S Structural Designer, Suchar Process Corpora- Butler, iW Refers to C. E. S. Bardsley Yd: B. (Age 41.) Assoc. Bridge Engr., Bridge Dept., 
D.C tion, Yonkers, N.Y. Refers to R. W. Burpee Butler Carlton, D. Kennedy, I California Div. of Highways. Refers to J. 
—" : -s Lh. F. > es ei Sadler Cherno, J. Gallagher, I. O. Jahlistrom, F. W. 
ss . amb, - 
[ Civ. Eng liams a = , Curtis, Eart Howarp, Asheville, N.C. (Age Pasherat, J. B. Wenter. 
32.) Asst. Engr., U.S. Geological Survey. Re- Farris, Howarp Cart, Sacramento, Calif. (Age 
* Beeson, James Farr, Tuscaloosa, Ala. (Age 21.) fers to E. D. Burchard, D. M. Corbett, N. C. 38.) Res. Engr. Bridge Dept., State Div. of 
ssoc. M. “29 Refers to G. J. Davis, Re, Eh C. A. duPlantier. Grover, H. B., Kinnison, J. L. Lamson, R. L. Highways. Refers to V. A. Endersb 7 = 
and Dean B Maynard, C. G. Paulsen. ge W. S. Kingsbury, Jr., a4 Lyon 
Technology RATER, ERNEST Frepricu, Ann Arbor, Mich. . Mattis, H. M. Stafford, A. .. : 
Age 26.) Instructor in Civ. Eng., Univ. of Davton, Joun Parrick, New York ae: (Age 
Mi. '25 Michigan. Refers to L. M. Gram, C. O. Wisler. 34.) Refers to M. T. Bolmer, F. E. Cudworth, Frrcuson, Georce Ernest, Weshiagtes, D.C 
eg B L. D. Gilfillan, G. S. Rinehart, W. J. Shea. (Age 32.) Associate Engr., Sec. of Reports, 
te Electricit} kOWN, FREDERICK RAYMOND, Vicksburg, Miss. U. S. Geological Surve Refers to W. E. Arm- 
re, Victoria Age 26.) Jun. Engr., U. S. Waterwa Ex- Davis, Dovctas CHARLES, Vicksburg, Miss. strong, J. B. Cox, rel E. Ellsworth, N. C 
periment Station. Refers . S. J. Buchanan, (Age 28.) Asst. to Director, U. S. Waterways Grover, J. F. Kunesh, C. G. Paulsen. 
a M Jj. Doland, M. i Enger, W. C. Huntington, Experiment Station. Refers to G. R. Clemens, 
2; soc a: N. R. Moore, T. C. Shedd. G. H. Matthes. FERRER-VAILLANT, ALBERTO, Santiago, Cuba 
of Highway ~ (Age 27.) Second and (occasionally) Chf 
'N, Joun Frazey, ee Til. a“ 58.) Derpy, Frank Howwtipay, St. Louis, Mo. (Age Engr., Office of Public Works. Refers to E. J 
98: M. ‘38 Chit. Engr., Illinois Steel s Works. 53.) Associate Prof., Dept. of ow. Eng., Chibas, N. Colas, J. A. Cosculluela y Barreras, 
oe ae Refers to A. P. Boysen, E. J; Pout. A. Mar- Washington Univ. Refers to C. E.S Bardsley, A. F. deJongh. 
Otta ston, A. Montzheimer, E. ” Nethercut, A. F. C. E. Galt, W. W. Homer, E. O. Sweetser, J. 7 oe ss 
ichmann, H. van Zandt. L. Van Ornum, F. C. Woermann. Frost, Dante: Carter, Newark, N.J. (Age 33.) 
- 38 >. ss Instructor in Civ. Eng., Newark Coll. of En 
30: M 3 e. EF . ‘ . — g.. 
pe Contr BURG UGENE Fiep, Los Angeles, Calif. (Age Driton, Freperick Peter, Parker Dam, Calif, also (evenings) Instructor in applied mechanics 
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L | G EERING for June 
Refers to F. M. Berry C jayne, D. R. Mc 
FaRLAND, C. W. Nash, R. H. Thomson 
ALMOD RICHARI Hamden, Conn Age 33 
Chf. Engr. and ipt The Foundation Co. in 
Oruro. Bolivia Refer to ¢ I Bishop, ( 
W. Bolieau, R. P. Carr, G. P. deForest, J. W 
Doty, H. O. Sharp, H. J. Tippet 
AUNDERS, WILLIAM KENNON Detroit Mich 
Age 38 Member of firm, Couse & Saunder 
Gen. Contr Refers to W l Couse, G. H 
Fenkell, W. ¢ Hirn, L. G. Lenhardt, J]. W 
Moore, A. B. Morrill, R. Norn 
eXAUER, HaRVeY ROBER Ankeny, lowa Age 
27 Cadastral Engr., U. S. Dept. of Agricul 
tur Bureau of Biological Survey Refers to 
R. A. Caughey, A. H. Fuller, W. E. Galligan 
F. Kereke L. O. Stewart 
HAPPE! FREDERICK WILLIAM, JR Belvidere 
Il \ f Pre happert Eng Co 
Refers to ‘ H Baker, G. ! Burch, W 
Gearhart, ( M. Hathaway, ( |. McLean, (¢ 
}. Morit 
wMitTu, Geor W ALLACI Raleigh, N.¢ Age 
t Prof. and Head, Dept. of Eng. Mechanics 
th Carolina State Coll Refers to H. G 
| W. G. Ge I I Hickerson, 17 
Johr Mann, 1 aville, H. Tucker 

mMiru, Hart att Wash Age 24 Re 
, 4 M ( Mor F. H. Rhode 
\ M ‘ Frankfort, K \ 
} | | tla ( " tA ‘ at 
I \A H. D. Pa or , W 
| i W \ " Db. V. Ter W 
Todd W k 
VA " Wa \ 
I I I Dept 
i hydra k Refers to H 
1. Bak I Bucha I. « Crawford 
W Holn I V.P { H. J. Wild, H 
Witt 
H ‘ RAYMO® Cambridg Ma 

Age s I earch masonry matena 
Ma hts Inst t of Technology Re 
fers to ( B. Breed |. Hurley, J. D. Mitsch 
D. Peabod Ir WwW. ¢ Vo 
‘ r BurrorpD Maurict san Francisco 
Calif A, { En Draftsman, Shell On 
o Refers to T \ Munson, G. I Parker, A 
B. Purton, J]. J. Riche 
AYLOR, MAarvi Birmi ham, Ala Age 43 
Thi Maintenance Engr Alabama Highway 
Dept Refers to H. D. Burnum, W. Finnell, H 
H. Houk, R. D. Jordan, J. H. Mayer, J. R 
Peavy , 

HOMA ALBER LA Pittsburgh, Pa A we 
27 irveyma und «Jun. Engr Research 
See I Engr War Dept. Refers to ] 
Deignan, G. A. Guyer, P. A. Perrin 

HOMPSON, Henry Loren, Chicago, Ill Age 
mn” Office Ener... Robert W. Hunt Co., Engrs 
Refers to C. I Allen, C. M. Cade, R. E. Hutch 
it k MeCormick, R. H. Vose 

an Camp, Rov K, Atlanta, Ga Age 44 Engr 
Examiner and Chf. Engr PWA Florida 
FEA of PW Refers to J. I Bomar, ( I 
Burleson, | V. Camp, I. H. Dowling, H. ] 
Morrison, W I. Nolen, G. A. Youngberg 
ILLANUEVA I Epuarpo ANTONIO, Caraca 
Venezuela Age 2 Aide-de-camp of 
President of Venezuela and rechnical Ad 

or Aide-de-Camp Corp Refers to I 
Aguerrevere, |. M. Bayot, |]. I. Collins, V. de 
Chelminski, |. M. Ibarra Cerezo, J. R. Stub 
"uns C. Willeox 
aTKINS. RospertT Bevuce, Pittsburgh, Pa A we 
2 Continuin Property Record Dept 
Penna. Water Co Refers to G. S. Davison 
( ( Dunnells, ¢ L. Fox, C. N. Haggart, W 


Stanton, 7. D tevenson 


I er Mever, Calcutta, India Age 
De er Braithwaite, Burn & Jessop 
( Ltd Refer to I ] Muller 
on 
G GEOR Ir Miami Beach 
Ay ) Re Engr with Malcolm 
‘ ~ York t Refers to ¢ I Borne 
rt rd. M. Pirnie, ¢ 4. Renshaw 
t |. T. Thomy t 
Bys EMMI Hamiltor Mont 
\ M r. 4 ( Mor 
| R. I r, R. B. Van Hort 
M | Bamberg tl 
' \ S Acct R Ener outh 
Hi Refe » A. Epstein 
: ridge M 
1.1 \ Haert 


Examiner City Engr private practice Re 
fersto J]. M. Boyd. G. S. Brockway, E. Fried 
man, M. R. Kays,.G. Kingsley, W.,E. Robinson 
W. A. Smith 

Younc, Frep Owen, Honolulu, Hawaii A ge 
36) Asst. Engr. Inspector, FEA of PW Re 
fers to J. I Kunesh, G. K. Larrison, V. B 
Libbey, F. Ohrt, B. F. Rush, K.gA. Sinclair 
C. D. Tarleton 


FOR TRANSFER 


FRO. THE GRADE OF ASSOCIATE 
MEMBER 
Arvorp, Henry Btsseut Assoc. M.,” Boston 
Mass Elected June 6, 1927 Age 53.) Prof 


Head 
Trea 
Boards 


Dept. of Civ. Eng., Northeastern 
Massachusetts Federation of 
Refers to A. W. Dean, C. R 


and 
Univ 
Planning 


Gow. K. R. Kenmson, | E. Moore, A. L. Scott 
4. L. Shaw, H. Sutherland, F. E. Winsor 
Daten, Joun Atpert, Assoc. M New York 
City Elected June 16 1919 Age 55.) 
Cons. Structural Engr. ReferstoG. B. Andreen 
H. Carlstedt, A. Embury, II, P. M. Infante 
L. C. Jordan, E. D. Kahlert, V. V. Tchikoff 
Harris, Roy MonrtTt A ssox M Seattle, Wash 
Elected Nov. 28 132 Age 37 Chf., Diy 
~ Public Health En tate Dept. of Health 
Refer t { DD. Butler |. W. Cunningham 
Cc. E. Green. ¢ M. Howard, R. G. Tyler, R. B 
Van Hor 
HNS ( Rk CRAWFO! Assoc. M., Detroit, 
Mich Elected No 18, 1935 Age 39 
Prof. of Ci Ens Uni of Detroit Refers to 
W. H. Adam | M. Gram, W. C. Hirn, C. W 
Hubbell, R. L. McNamee, R. H. Sherlock, H 
4. Shuptrins 


WakrRFiIevp, Assoc. M., Plattsburg, 


N_Y Elected Junior Feb. 4, 1908 Assoc. M 
May 31, 1910 Age 54 Constr. Engr 
Clinton Prison, Dannemora, N.\ Refers to 
} . rowell, H. J]. Deutschbein, R. G. Finch 
G. L. Freeman, W. H. Gravell, L. J]. Hotchkiss, 
|. H. O’Brien, F. A. O'Hare, H. O. Schermer 
horn 

O'Brien, Dante. BerRnarp, Assoc. M., Syracuse, 
N.¥ Elected Junior April 3, 1906; Assoc. M 
May 3, 191 Age 55 Pres. and Engr., 
O'Brien Hoolihan Contr. Co., Im also Valua 


tion Engr., and Court Expert on real property, 
and Fee Appraiser HOL( Refers to H. B 
Brewster, W. W. Cronin, C. S. Herrick, G. D 


Holmes, | Mitchell, N. |! Pitts, Ir.. S. D 
Sarason, G. D. Willams 

RAMEY ALLEN A ssoc M Kansas City, Mo 
Elected Nov. 10, 1930 Major, U. S. Army 
Reserves, commanding Ist Batt 362 Engrs 
Gen Serv Constr. Supt., J. F. Pritchard Co., 
Engrs. and Contr Refers to J]. F. Brown 
F. M. Cortelyou, A. C. Everham, E. E. Howard, 
H. C. Tammen, N. T. Veatch, Ir., A. R. Young 

Rowe, Rospert Ricuw, Assoc M., Chicago, Ill 
Elected Oct. 30, 1933 Age 40 Company 
Archt. and Engr., Montgomery Ward & Co 


Refers to J. ¢ Doucha, R. C. Gowdy, C. 5 


Lambie r. K. Legare, R. R. Rowe, E. F 
Sibbert 

Sreciter, Georce, Assoc. M., Jersey City, N.J 
Elected May 25 1931 Age 42.) Pres., 
Chf. Engr and Gen Mer., Geo. Siegler Co 
Refers to O. H. Ammann, C. S. Gleim, G. I 
Lucas, O. Singstad, R. Smillie, E. W. Stearns 

Srine, WaLter Pearce, Assoc. M., Beaumont, 
Tex Elected Oct. 1, 1912 Age 55.) Div 
Supt., Gulf Pipe Line Co Refers to W. A 
Blakemore, C. C. Crew, W. B. Livesay, J. ‘ 
McVea, W. H. Mead, A. J. Wise 

lripete, Joun FurRMAN, Assoc. M., Birmingham, 
Ala Elected Nov. 9, 1936.) Age 37 Ma 
terials Engr., Alabama Highway Dept. Refers 
to J. A. C. Callan, W. Finnell, H. H. Houk 
R. D. Jordan, J. H. Mayer, J. R. Peavy, A 
Cc. Polk 

ruRNBULL, Paut Horne Assoc. M Lianerch 
Pa Elected June 1, 1920 Age 50 In 


charge of inspection of construction school con 
tracts for the Schoo! Dist. of Philadelphia. Re 
fers to J Adler, W D. Allardice, H. H Dem 
mert, W. H. Gravell, J. P. H. Hallahan A 
Renshaw, E. D. Walker, W. E. Witte 

Arlington 


Warp, Ricwarp B Assoc M 


Calif Elected Fel 27, 1933 Age 49.) 
Asst. Engr und Res Engr. on construction o! 
Cajalco Dam, Metropolitan Water Dist 


alhforma Refers to J. L. Burk! 
hadwick, R. B. Diemer, J. H 


Southern ( 


der, W. L. ¢ 


4 Kerr, A. M. Rawn 
WILLIAM HeERBES Ls EE Assoc M . 
TT at i I cted Oct 26 3 
‘ ( I 1 Dist I 5S. Engr 
Refers t |. I nan, N. I Lant 
mith, M. ¢ I W Winn, B. ! ‘ 
( a 
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